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RECORDING/REPRODUCTION DEVICE AND METHOD FOR 
DIGITAL BROADCASTING 

CROSS-REFERENCE TO RELATED APPLICATION 

The entire disclosure of Japanese patent application number Hei 11- 
133419 filed on 24th December, 1998 including specification, claims, 
drawings and summary is incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a recording/reproduction device for 
digital broadcasting. 

2. Description of the Related Art 

Recording/reproduction devices for recording analogue TV broadcasts 
record a received NTSC signal. In the case of recording satellite digital 
transmissions also, conventional recording/reproduction devices recording an 
NTSC signal were employed. Specifically, they recorded the NTSC signal 
obtained by decoding and conversion performed by an STB (set-top box) for 
satellite digital broadcast reception. 

However, this prior art technique had the problem that since recording 
of an NTSC signal was employed, it could not be implemented in 
reproduction of services provided by digital broadcasting. 

S UMMARY OF THE INVENTION 

An object of the present invention is to provide a recording/reproduction 
device and method etc. whereby recording/reproduction can be performed 
that solves the problem described above and makes use of the characteristics 
of digital broadcasting. 
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In a recording/reproduction device and a recording/reproduction 
method for digital broadcasts of according to the present invention a 
transport stream is received in which a plurality of services are packet- 
multiplexed; packets relating to a desired service are selected from the 
5 received transport stream to form a converted stream; this converted stream 
is recorded on a recording medium; the converted stream that is recorded on 
the recording medium is read; and this converted stream is received and 
used to reproduce and output service content. 



10 Since recording is effected in a packet-multiplexed condition, the same 

functionality as on reception can be reproduced on reproduction. Also, since 
^ only packets relating to the desired service are selected to form the converted 

lij stream and recorded, the recording capacity of the recording medium can be 

^| effectively utilized. 

: l 15 

!U In a recording for/reproduction device according to the present 

W 

III invention, the means for conversion generates a converted stream by 

'% selecting, of packets relating to the desired service in the transport stream, 

an elementary stream and PAT and PMT packets. 

20 

Consequently, since recording is effected with a converted stream being 
generated by selecting packets that are necessary for reproduction, the 
recording capacity of the recording medium can be effectively utilized. 

25 With a recording/reproduction device according to the present invention, 

the means for conversion also supplies to the means for recording the 
environment information when the converted stream is generated and the 
means for recording records this on a recording medium as recording 
environment information together with the converted stream or as part of 

30 the converted stream; and the means for restoration compares the 
reproduction environment when the converted stream from the means for 
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reading is reproduced with the recording environment information recorded 
on the recording medium, and alters the content of reproduction control in 
accordance with differences of these two environments. 

Suitable reproduction can therefore be performed taking into account 
differences in the environment on reproduction and on recording onto the 
recording medium. 

In a recording/reproduction device according to the present invention, 
the means for conversion supplies recording time information indicating the 
time at which recording was performed to the recording means as recording 
environment information; and the means for restoration compares 
reproduction time information indicating the time at which reproduction is 
performed with recording time information recorded on the recording 
medium and alters the content of reproduction control in accordance with the 
difference of these two. 

Consequently, recording can be performed in suitable fashion taking 
into account the time difference between recording onto the recording 
medium and reproduction. 

In a recording/reproduction device according to the present invention, 
the means for conversion acquires recording time information based on the 
TDT or PCR in the transport stream and supplies this to the means for 
recording. Since a TDT and PCR that were concurrently transmitted from 
the transmission end are taken as standard, recording of recording time 
information which is mutually common can be achieved at a plurality of 
recording/reproduction devices. 



In a recording/reproduction device according to the present invention, 
the means for conversion supplies to the means for. recording, as recording 



environment information, recording place information indicating the place 
where the recording was made; and the means for restoration compares the 
reproduction place information indicating the place where reproduction is 
being performed with the recording place information recorded on the 
recording medium and alters the content of reproduction control in 
accordance with differences of these two. 

Reproduction can therefore be performed in suitable manner taking 
into account spatial offset between the recording onto the recording medium 
and reproduction. 

In a recording/reproduction device according to the present invention, 
the means for conversion supplies recording device information indicating 
the device with which recording was performed to the recording means as 
recording environment information; and the means for restoration compares 
reproduction device information indicating the device with which 
reproduction is performed with recording device information recorded on the 
recording medium and alters the content of reproduction control in 
accordance with the difference of these two. 

Reproduction can therefore be performed in suitable manner taking 
into account differences of the recording device and a reproduction device. 

In a recording medium according to the present invention on which are 
recorded packet-multiplexed data of PAT and PMT and an elementary 
stream of video or audio or video/audio selected from packets relating to a 
desired service in a transport stream, said PMT is constituted by extracting 
from the PMT information in the transport stream only information 
associated with said elementary stream relating to the desired service. 



Consequently, since it is arranged for packets required on reproduction 
to be selected and recorded, the recording capacity of the recording medium 
can be effectively utilized. 

In a recording medium according to the present invention, on which are 
recorded packet-multiplexed data, further, recording environment 
information is recorded in packet-multiplexed form. Consequently, 
reproduction control can be performed based on this recording environment, 
when this is generated from this recording medium. 

In a transmission device according to the present invention that 
transmits a transport stream including content data said transport stream 
includes instructions or data for changing the reproduction control content 
by comparing recording environment information and reproduction 
environment information. 

Consequently, reproduction can be performed in suitable manner 
taking into account differences in recording onto the recording medium and 
the environment on reproduction at the receiving end, by also recording 
these instructions or data on the recording medium. 

In a method of communication according to the present invention, at 
the receiving end, packets relating to a desired service are selected from the 
transport stream that is received and used to generate a converted stream, 
which is recorded on a recording medium; the service content is restored in 
receiving mode, in accordance with the transport stream that has been 
received, or, in reproduction mode, in accordance with the converted stream 
that has been read from said recording medium; and, at the receiving end, 
the content that is output is altered depending on whether [the current 
mode] is reception mode or reproduction mode. 



Consequently, service content can be restored in an appropriate manner 
in reception mode and in reproduction mode, respectively. 

In a reception for recording/for reproduction device according to the 
5 present invention, the means for restoration alters the control content in 
accordance with the reproduction environment on reproduction. 
Consequently, appropriate reproduction content can be realized in 
accordance with the reproduction environment. 

q 10 In a recording medium according to the present invention on which are 

I* recorded packet-multiplexed data of PAT and PMT and an elementary 

'^j stream of video or audio or video/audio selected from packets relating to a 

ijj desired service in a transport stream wherein said PMT is constituted by 
extracting from the PMT information in the transport stream only 

V 15 information associated with said elementary stream relating to the desired 

ill service, said packet-multiplexed data includes conditions or instructions 

w 

jjj applied only on reproduction or conditions or instructions that are not 

; jj applied only on reproduction. 

20 Consequently, suitable service content can be reproduced in 

reproduction mode. 

According to the present invention, in a transmission device that 
transmits a transport stream including content data, said transport stream 
25 includes conditions or instructions applied only on reproduction or conditions 
or instructions that are not applied only on reproduction. 

Consequently, at the receiving end, suitable service content can be 
reproduced on reproduction by also recording these instructions or conditions 
30 on the recording medium. 
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In a transmission device according to the present invention that 
transmits a transport stream including content data, there is included a 
program script whose control content is different, depending on whether said 
transport stream is of reception mode or reproduction mode. 

Consequently, suitable service content can be obtained respectively in 
accordance with reception mode or reproduction mode, by also recording 
these instructions or conditions on the recording medium at the reception 
end. 



In a reception/recording/reproduction device and method of 
Nl reception/recording/reproduction of the present invention, a packetized 

ijj transport stream including interactive control data for realizing interactive 

iff 

capability is received; a converted stream including interactive control data 
15 is generated by selecting packets relating to a desired service from the 

!U received transport stream; the converted stream is recorded on a recording 

i« i - 

■i y 

■jjj medium; the converted stream recorded on the recording medium is read; 

•g and a service content signal including images for control purposes is restored 

in reception mode by receiving the transport stream, and in reproduction 
20 mode by receiving a converted stream that is read from the recording 

medium, and the content of the service content signal that is output is 

interactively altered in accordance with control input from an operator, 

based on interactive control data in this stream. 



25 Since recording is effected including also the interactive control data in 

the packet-multiplexed condition, interactive functionality can be restored 
even on reproduction. Also, since the converted stream that is recorded is 
created by selecting only packets relating to the desired service, the 
recording capacity of the recording medium can be effectively utilized. 

30 
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In a device according to the present invention, in the transport stream, 
a plurality of mutually associated interactive control data form a group and 
this group is repetitively transmitted a plurality of times and the interactive 
control data comprise data for displaying control buttons having a display 
condition of selected condition and unselected condition, and comprise link 
information of image data or display data associated with the control buttons. 
Consequently, interactive functionality can be realized even without 
recording on the device all of the plurality of interactive control data 
constituting the group. 

In a device according to the present invention, the means for conversion, 
at a time point when the service that is recorded is discontinued, generates a 
converted stream in which control data indicating discontinuity are inserted. 
Consequently, on reproduction, the point of discontinuity of the service can 
easily be discovered. 

In a device according to the present invention, the means for 
restoration, when it discovers, from the converted stream that is read, 
control data indicating discontinuity, does not perform interactive processing 
based on navigation data recorded prior to the control data indicating this 
discontinuity. It is thereby possible to prevent inappropriate interactive 
processing from being executed on reproduction. 

In a reception/recording/reproduction device and the 
reception/recording/reproduction method of claim 51 of the present invention, 
the environment on recording is recorded on the recording medium as 
recording environment information together with the converted stream or as 
part of the converted stream and, on reproduction, the reproduction 
environment when the converted stream that is read is reproduced and the 
recording environment information recorded on the recording medium are 
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compared, and the content of the reproduction control is altered in 
accordance with the difference of these two environments. 

Consequently, suitable reproduction can be performed taking into 
account the difference of the environment when reproduction is effected and 
when recording onto the recording medium. 

In a device according to the present invention, the means for 
restoration alters the content of reproduction control in accordance with 
whether or not the content of the service content signal that is output is 
interactively altered, based on the differences of said environments. 
Consequently, it can be arranged for interactive content not to be reproduced 
that is not required on reproduction. 

In a device according to the present invention, the means for 
restoration alters the content of reproduction control by evaluating the 
difference of reproduction environment information and recording 
environment information in accordance with a condition included in the 
interactive control data. It is thereby possible to restore suitable service 
content during both reproduction and recording, taking into account 
differences of the recording environment and reproduction environment. 

In a device according to the present invention, there is further provided 
means for communication for performing communication with the outside 
and the means for restoration determines whether or not communication is 
performed by this means for communication in response to control input by 
an operator in accordance with the difference of the reproduction 
environment and the recording environment. Consequently, it is possible to 
suitably determine whether communication is to be performed with the 
outside during reproduction by taking into account the difference of the 
reproduction environment and recording environment. 



In a device according to the present invention, there is further provided 
a log recording unit that records log information of communication 
performed by the means for communication in response to control input by 
the operator, and, in the log information recording unit, there are also 
recorded data for distinguishing communication in the reproduction mode 
and communication in the reception mode. Consequently, log information 
can be recorded and it is possible to identify whether this log information 
was logged under reception mode or under reproduction mode. 

In a device according to the present invention, said recording 
environment or reproduction environment are respectively the recording 
time or reproduction time. Reproduction can therefore be performed in 
appropriate manner taking into consideration discrepancy of the time of 
recording onto the recording medium and the reproduction time. 

In a device according to the present invention, said recording 
environment or reproduction environment are respectively the recording 
time or reproduction time and the means for conversion acquires the 
recording time from the TDT or PCR in the transport stream and supplies 
this to the means for recording as recording time information. Since a TDT 
and PCR that were concurrently transmitted from the transmission end are 
taken as standard, recording time information which is mutually common 
can be recorded at a plurality of recording/reproduction devices. 

In a device according to the present invention, said recording 
environment or reproduction environment are respectively the recording 
time or reproduction time and there is further provided clock means that 
measures the current time, and the means for conversion acquires the 
recording time from the output of the clock means and supplies this to the 
means for recording as recording time information. 
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Consequently, when the reproduction time is acquired from the clock 
means of this device on reproduction, even if the clock means shows 
discrepancy from the standard at time, the difference of the recording time 
5 and reproduction time can be acquired with precision. 



In a device according to the present invention, said recording 
environment or reproduction environment are respectively the place of 
recording or place of reproduction. Consequently, reproduction can be 
10 performed in suitable manner taking into account spatial offset of 
reproduction and recording onto the recording medium. 



IxJ In a device according to the present invention, said recording 

environment or reproduction environment are respectively the device 
15 whereby recording was effected or the device whereby reproduction was 
\V effected. Consequently, reproduction can be performed in suitable manner 

y taking into account the difference of the device on which recording was 

effected and the device on which reproduction is effected. 



20 In a reception/recording/reproduction device according to the present 

invention, a converted stream including a program/script is recorded on a 
recording medium. Furthermore, it is arranged for the control content to be 
different, depending on whether [the current mode] is reception mode or 
reproduction mode, even in the case where the same program/script was 

25 executed. Consequently, suitable service content can be obtained depending 
on whether the current mode is reception mode or reproduction mode. 

In a reception/recording/reproduction device according to the present 
invention, in reproduction mode, the current time point and the recording 
30 time point are compared and the content of control is arranged to be altered 
in accordance with this comparison. Consequently, suitable content can be 
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reproduced in accordance with differences of the time point of reception and 
recording and of the current time point on reproduction. 

In a basic program recording medium according to the present 
invention wherein a basic program is recorded, a basic program is recorded 
such as to make the control unit perform processing such that the recording 
environment information and reproduction environment read from the 
recording medium are compared and the control program or condition data 
included in interactive control data are interpreted and the control content 
in respect of the decoder or signal generating circuit or both of these is 
altered in accordance with differences in said two environments. 

Consequently, suitable reproduction can be performed taking into 
account the difference of the environment when effecting reproduction and 
recording onto the recording medium. 

In a basic program recording medium according to the present 
invention on which a basic program is recorded, a basic program is recorded 
for making the control unit perform processing whereby the control content 
is made different depending on whether the current mode is reception mode 
or reproduction mode, respectively, by interpreting intended portions 
contained in the program/script in which the result of execution is different 
depending on whether [the current mode] is reception mode or reproduction 
mode. 

Consequently, suitable reproduction can be performed taking into 
account difference of the environment on recording onto the recording 
medium and on reproduction. 

In a recording medium according to the present invention on which are 
recorded packet-multiplexed data of PAT and PMT and interactive control 
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data and at least a selected elementary stream from packets relating to a 
desired service in a transport stream said PMT is constituted by extracting 
from all the PMT information in the transport stream only information 
associated with said elementary stream relating to the desired service and 
said interactive control data constitutes a group of a plurality of interactive 
control data that are mutually associated, these groups being recorded in 
repetitive fashion a plurality of times. 

Consequently, on reproduction, interactive functionality can be realized 
without recording on the device all of the plurality of interactive control data 
constituting the group. 

In a recording medium according to the present invention wherein is 
recorded a converted stream interactive control data included in this 
converted stream generate image signals for control purposes which are 
supplied to a signal generating circuit jointly with a basic program or 
interpreted by said basic program and perform control such as at least to 
alter interactive control data that is separated by the decoder under the 
control of control input from the operator, whereby processing is made to be 
performed to output from the signal generating circuit a service content 
signal having interactive capability. 

Consequently, even during reproduction, service content having 
interactive capability can be realized. 

In a recording medium according to the present invention, the 
interactive control data, jointly with said basic program or interpreted in 
said basic program, furthermore compares the recording environment 
information read from the recording medium and reproduction environment, 
and performs processing such as to alter the control content in respect of the 
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decoder or signal generating circuit, or both of these, based on the difference 
of said two environments. 

Suitable reproduction can therefore be performed taking into account 
the difference of environment on reproduction and recording to the recording 
medium. 

In a recording medium according to the present invention on which is 
recorded a converted stream, the program/script included in this converted 
stream performs control processing jointly with said basic program or 
interpreted by said program, and said program/script includes a portion 
constituted so as to perform different control in reception mode and in 
reproduction mode. 

Consequently, it is possible to perform suitable control in reception 
mode and in reproduction mode, respectively. 

In a transmission device and a method of transmission according to 
claim 53 of the present invention, being a method of transmission wherein a 
transport stream including content data and interactive control data for 
realizing interactive capability are transmitted in multiplexed fashion, said 
interactive control data constitutes a group of a plurality of mutually 
associated interactive control data, these groups being repetitively 
transmitted a plurality of times and including in said interactive control 
data an instruction to alter the processing content at the receiving end as a 
result of comparison of the recording environment when recording was 
effected and the reproduction environment when reproduction was effected. 

Consequently, reproduction can be performed in a suitable manner 
taking into account difference of the environments on recording and 
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reproduction when recording and reproduction are performed at the 
receiving end. 

A carrier wave according to the present invention carries a transport 
stream including interactive control data for realizing content and 
interactive capability, said interactive control data constituting a group of a 
plurality of interactive control data that are mutually associated, this group 
being transmitted in repetitive fashion a plurality of times, said interactive 
control data including an instruction to alter the processing content at the 
receiving end on comparing the recording environment when recording was 
performed with the reproduction environment when reproduction is 
performed. 

Consequently, reproduction can be performed in an appropriate manner 
taking into account the difference of environment on recording and 
reproduction when recording and reproduction are performed at the 
receiving end. 

In a carrier wave according to the present invention that carries a 
transport stream including content data and control data, the control data 
constitute a group of a plurality of mutually associated control data and 
these groups are repetitively transmitted a plurality of times, and the control 
data includes a portion whereby different control content is performed in 
reception mode and in reproduction mode. 

Consequently, suitable content can be provided in reception mode and 
in reproduction mode respectively at the receiving end. 

In a method of communication according to the present invention in 
which, at the transmission end, a transport stream including interactive 
control data for realizing interactive capability is transmitted; at the 
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receiving end, packets relating to a desired service are selected from the 
transport stream that is received and used to generate a converted stream 
including interactive control data, which is recorded on a recording medium; 
the service content including images for control purposes is restored in 
receiving mode, in accordance with the transport stream that has been 
received, or, in reproduction mode, in accordance with the converted stream 
that has been read from the recording medium and the content that is output 
is interactively altered in accordance with control input from the operator 
based on interactive control data in this stream; and instructions or data of 
different processing content are included in receiving mode and reproduction 
mode in the interactive control data that is transmitted at the transmission 
end. 

Suitable service content can therefore be restored respectively in 
receiving mode and reproduction mode. 

In a transmission device according to the present invention that 
multiplexes and transmits a transport stream including interactive control 
data for realizing content data and interactive capability, said interactive 
control data constitute a group of a plurality of interactive control data that 
are mutually associated, this group being transmitted in a repetitive fashion 
a plurality of times, and said interactive control data include instructions or 
data of different processing content in reception mode and reproduction 
mode at the receiving end. 

Consequently, suitable service content can be restored respectively 
when received at the receiving end, and further when recorded and 
reproduced. 

In a reception/recording/reproduction device according to the present 
invention comprising: means for reception that receives a packetized 
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transport stream including interactive control data for realizing an 
interactive capability; means for conversion that selects packets relating to a 
desired service from a received transport stream and generates a converted 
stream including interactive control data; means for recording that records a 
5 converted stream from the means for conversion on a recording medium; 
means for reading that reads a converted stream recorded on a recording 
medium; means for control handling that accepts a control input from an 
operator; and means for restoration that, in reception mode, receives a 
transport stream from the means for reception and that, in reproduction 

10 mode, receives a converted stream from the means for reading, and that 
restores a service content signal including images for control purposes and 
that interactively alters the content of the service content signal that is 
output in accordance with control input from the operator based on 
interactive control data in this stream, said means for restoration alters the 

15 control content in accordance with the reproduction environment on 
reproduction. 

Suitable service content can therefore be restored depending on the 
reproduction environment. 

20 

In a device according to the present invention, the means for 
restoration evaluates the reproduction environment on reproduction in 
accordance with a condition included in the interactive control data, and 
alters the control content in accordance with the reproduction environment. 
25 Consequently, suitable service content can be reproduced depending on the 
reproduction environment when reproduction is performed. 

In a device according to the present invention, the means for 
restoration alters the content of the reproduction control depending on 
30 whether or not the content that is output is interactively altered. It can 
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therefore be arranged that interactive reproduction that is not required on 
reproduction is not performed. 

A device according to the present invention further comprises means for 
communication for performing communication with the outside and the 
means for restoration determines whether or not communication using this 
means for communication is performed in response to control input of an 
operator, in accordance with the reproduction environment on reproduction. 
Whether or not to perform communication with the outside can therefore be 
appropriately determined in accordance with the reproduction environment 
on reproduction. 

A device according to the present invention further comprises a log 
recording unit that records log information of communication made by the 
means for communication in response to control input by an operator 
wherein the log information recording unit records data identifying whether 
a communication is a communication made in reproduction mode or a 
communication made in reception mode. The log information can therefore 
be recorded and it is possible to identify whether this log information relates 
to reception mode or to reproduction mode. 

In a recording medium according to the present invention on which are 
recorded packet-multiplexed data, of packets relating to a desired service in 
a transport stream, packet-multiplexed data of at least a selected elementary 
stream, PAT, PMT and interactive control data are recorded, and said PMT 
is constituted by extracting from all the PMT in the transport stream only 
information associated with said elementary stream relating to the desired 
service, and, in said interactive control data, a plurality of mutually 
associated interactive control data form a group, this group being 
repetitively recorded a plurality of times, said interactive control data 
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includes conditions or instructions applied only on reproduction or conditions 
or instructions that are not applied only on reproduction. 

Interactive functionality can therefore be realized on reproduction even 
if not all of the plurality of interactive control data forming the group are 
recorded on the device. Furthermore, suitable reproduction can be performed 
by means of a condition or instruction that is applied or is not applied only on 
reproduction. 

In a recording medium according to the present invention wherein is 
recorded interactive control data for performing control jointly with a basic 
program or interpreted by said basic program in respect of a 
recording/reproduction device comprising: a conversion circuit that selects 
packets relating to a desired service from a supplied transport stream and 
outputs these as a converted stream including interactive control data; a 
recording unit that records a converted stream from the conversion circuit on 
a recording medium together with recording environment information; a 
reading unit that reads a converted stream recorded on a recording medium; 
a decoder that separates and outputs an elementary stream and interactive 
control data from the converted stream that is read; a signal generating 
circuit that receives the elementary stream from the decoder and 
instructions from a control unit and that generates a service content signal; a 
control unit that controls the operation of the decoder; a recording unit that 
records said basic program whereby the operation of the control unit is 
determined; and a control handling unit that accepts a control input from the 
operator; said interactive control data, jointly with said basic program or 
interpreted by said basic program, generates an image signal for control 
purposes and supplies this to the signal generating unit, whereby processing 
is made to be performed in which a service content signal having interactive 
capability is output from the signal generating circuit under control such 
that at least the interactive control data that are separated by the decoder 
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are altered in accordance with control input from the operator, and said 
navigation program includes conditions or instructions applied only on 
reproduction or conditions or instructions that are not applied only on 
reproduction. 

5 

Consequently, suitable reproduction can be performed in accordance 
with conditions or instructions that are applied or are not applied only on 
reproduction. 

10 In a carrier wave according to the present invention that carries a 

transport stream including interactive control data for realizing content and 
interactive capability, said interactive control data constituting a group of a 
plurality of interactive control data that are mutually associated, this group 
being transmitted in repetitive fashion a plurality of times, said interactive 

15 control data includes in said interactive control data conditions or 
instructions applied only on reproduction or conditions or instructions that 
are not applied only on reproduction. 

Consequently, on reception or reproduction at the receiving end, 
20 interactive functionality can be realized without recording all of the plurality 
of interactive control data constituting the group on the device. Furthermore, 
suitable reproduction can be performed by conditions or instructions that are 
applied or that are not applied only on reproduction. 

25 In the present invention, the term "means for receiving" means means 

for receiving a transport stream and is not restricted to wireless 
transmission but is a concept including reception of wired transmissions. 
Tuner 34 of Figure 10 in the embodiment corresponds to this. 

30 The "means for conversion" means means for converting a transport 

stream to a converted transport stream. In the embodiment, for example 
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decoder 50 of Figure 10, converted stream generating unit 62 and CPU 58 (in 
particular, steps S 24 and S 25) correspond to this. 

The "converted stream" is a concept that designates a stream obtained 
by subjecting the transport stream for recording to any kind of processing 
and includes not only the stream as finally recorded, but also an 
intermediately generated stream. For example, in the embodiment, it 
includes the stream selected for output from terminal 50a of transport 
decoder 50. 

The "means for recording" means means for recording on a recording 
medium. In the embodiment, recording/reading unit 66 corresponds to this. 

The "means for reading" means means for reading from the recording 
medium. In the embodiment, the recording/reading unit 66 corresponds to 
this. 

The "means for restoration" means means that restores a service 
content based on a transport stream or converted stream. In the embodiment, 
for example, TS decoder 50 and CPU 58 (in particular, steps S 32 to S 36) 
correspond to this. 

The "recording time information" means information concerning the 
time when recording was made and is a concept including the time point, day, 
month, year, day of the week, and the distinction between working days and 
holidays etc. It is furthermore a concept including combinations of these. 

"Elementary stream" means a stream obtained by packetizing video or 
audio, or both of these, constituting service content. 

"Reproduction control" is a concept including control that is performed 
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not just of reproduction itself but also in association with reproduction. For 
example, it includes control whereby communication is performed with the 
outside on reproduction. 

"Taking an instruction as the subject of execution" is a concept 
including not just actually executing the instruction in question but also the 
case where the instruction is executed or is not executed depending on a 
condition. 

"Basic program" means a program for interpreting other programs or 
data and executing these. 

"Recording medium on which a program is recorded" means a recording 
medium such as ROM, RAM, a flexible disc, CD-ROM, memory card or hard 
disc on which a program is recorded. Also, it is a concept including 
communication media such as telephone circuits or carrier channels. It is a 
concept including not merely recording media such as a hard disc connected 
to a CPU whereby the recorded program is directly executed, but also 
recording media such as CD-ROMs on which is recorded a program that is 
executed after first installing it on the hard disk etc. Also, "program" as 
referred to herein means not just a program that is directly executable but 
also a program in source form, or a program that has been subjected to 
compression processing or an encrypted program etc. Also, the "navigation 
data" in the embodiment are included in the concept of "program". 

While the novel features of the invention are set forth in a general 
fashion, both as to organization and content, along with other objects and 
features thereof from the following detailed description taken in conjunction 
with the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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Figure 1 is a view showing the transmission condition of 
electromagnetic waves in satellite broadcasting; 

Figure 2 is a view showing the layout of a transmission device in 
satellite broadcasting; 

Figure 3 is a view showing a transport stream that is transmitted in 
satellite broadcasting; 

Figure 4 is a view showing the layout of packetized data; 

Figure 5 is a view showing the content of control data PMT 1; 

Figure 6 is a view showing that the content of control data PAT; 

Figure 7 is a view showing the content of control data NIT; 

Figure 8 is a view showing a typical layout of a reception device; 

Figure 9 is a view showing the overall layout of a 
reception/recording/reproduction device according to a first embodiment; 

Figure 10 is a block diagram of the case where the reception recording 
device of Figure 9 is implemented using a CPU; 

Figure 11 is a flow chart of a program in reception mode; 

Figure 12 is a flow chart of a program in recording mode; 

Figure 13 is a view showing a converted stream recorded on a recording 
medium; 
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Figure 14 is a view showing the condition in which control data DIT is 
inserted; 

Figure 15 is a flow chart of a program in reproduction mode; 

Figure 16 is a view showing the overall layout of a 
reception/recording/reproduction device according to a second embodiment; 

Figure 17 is a flow chart of a program in recording mode; 

Figure 18 is a flow chart of a program in reproduction mode; 

Figure 19 is a view showing the overall layout of a 
reception/recording/reproduction device according to a third embodiment; 

Figure 20 is a view showing a transport stream of a bilingual broadcast; 

Figure 21 is a flow chart of a program in reception mode; 

Figure 22 is a flow chart of a program in recording mode; 

Figure 23 is a flow chart of a program in reproduction mode; 

Figure 24 is a view showing a transport stream according to a fourth 
embodiment; 

Figure 25 is a view showing of the content of control data PMT 1; 
Figure 26 is a view showing the content of control data PAT; 
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Figure 27 is a view showing the content of navigation data NVT 1; 

Figure 28 is a view showing content of navigation data NVT 2; 

Figure 29 is a view showing a screen for tele-shopping for 
daily necessities displayed on a television set 46; 

Figure 30 is a view showing a screen for tele-shopping for daily 
necessities displayed on a television screen 46; 

Figure 31 is a view showing a screen for tele-shopping for daily 
necessities displayed on a television set 46; 

Figure 32 is a view showing a screen for tele-shopping for daily 
necessities displayed on a television screen 46; 

Figure 33 is a view showing the overall layout of a 
reception/recording/reproduction device according to a fourth embodiment; 

Figure 34 is a view showing a hardware construction in the case where 
the reception/recording/reproduction device of Figure 33 is implemented 
using a CPU; 

Figure 35 is a view showing details of AV decoder 52; 

Figure 36 is a flow chart of a program in reception mode; 

Figure 37 is a flow chart of a program (base program) that interprets 
and executes navigation data; 
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Figure 38 is a view showing the external appearance of a remote 
controller device 78; 

Figure 39 is a view showing the content of a communication log 
5 recorded in memory 60; 

Figure 40 is a flow chart of a program in recording mode; 

Figure 41 is a view showing the content of a conversion PMT; 

Figure 42 is a view showing the content of a conversion PAT; 

Figure 43 is a view showing in diagrammatic form a converted stream 
recorded on a recording medium; 

Figure 44 is a flow chart of a program in reproduction mode; 

Figure 45 is a view showing the case of transmission of a stationary 
image; 

Figure 46 is a view showing the content of navigation data NVT 1; 

Figure 47 is a view showing the content of navigation data NVT 2; 

25 Figure 48 is a view showing the overall construction of a 

reception/recording/reproduction device according to a fifth embodiment; 

Figure 49 is a flow chart of a program in recording mode; 

30 Figure 50 is a view showing another example of a script of a handler 

definition table; 
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Figure 51 is a view showing the content of navigation data NVT 1; 



Figure 52 is a view showing the content of navigation data NVT 2; and 

Figure 53 is a view showing the overall layout of a 
reception/recording/reproduction device according to a sixth embodiment. 

Figure 54 is a view showing navigation data NVT 1 in HTML form in a 
seventh embodiment; 

Figure 55 is a view showing navigation data NVT 2 in HTML form in a 
seventh embodiment; 

Figure 56 is a view showing the internal construction of CPU 58; 

Figure 57 is a view showing the way in which time point is recorded in 
recording mode; 

Figure 58 is a view showing the way in which recording time point is 
acquired in reproduction mode; and 

Figure 59 is a block diagram of a reception/recording/reproduction 
device according to an eighth embodiment. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Contents 

1. Outline of satellite broadcasting system 

1.1. Electromagnetic wave transmission conditions in satellite 
broadcast 

1.2. Construction of transmission device 
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1.3. Construction of transport stream 

1.4. Construction of reception device 

2. First embodiment 

2.1. Reception/recording/reproduction device 

5 2.1.1 Overall construction of reception/recording/reproduction device 

2.1.2 Specific constructional example and operation of 
reception/recording/reproduction device 

2.1.3 Other Embodiments 

3. Second embodiment 

^ 10 3.1. Reception/recording/reproduction device 

~j 

B 3.1.1 Overall construction of reception/recording/reproduction device 

C 

3.1.2 Specific constructional example and operation of 
75 reception/recording/reproduction device 

=H 3.1.3 Recording environment and reproduction environment 

15 3.2. Other embodiments 

U 4. Third embodiment 

^ 4.1. Reception/recording/reproduction device 

0 4.1.1 Overall construction of reception/recording/reproduction device 

4.1.2 Specific constructional example and operation of 
20 reception/recording/reproduction device 

4.1.3 Other reproduction environments etc. 

4.2. Other embodiments 

5. Fourth embodiment 

5.1. Outline of satellite broadcasting system having interactive 
25 capability 

5.2. Reception/recording/reproduction device 

5.2.1 Overall construction of reception/recording/reproduction device 

5.2.2 Specific constructional example and operation of 
reception/recording/reproduction device 

30 5.2.3 Other embodiments 

6. Fifth embodiment 



28 



6.1. Transmission device 

6.2. Reception/recording/reproduction device 

6.2.1 Overall construction of reception/recording/reproduction device 

6.2.2 Specific constructional example and operation of 
reception/recording/reproduction device 

6.2.3 Recording environment and reproduction environment 

6.3. Other embodiments 

7. Sixth embodiment 

7.1. Transmission device 

7.2. Reception/recording/reproduction device 

7.2.1 Overall construction of reception/recording/reproduction device 

7.2.2 specific constructional example and operation of 
reception/recording/reproduction device 

7.2.3 Reproduction environment 

8. Seventh embodiment 

9. Ninth embodiment 

10. Others 

A case where the present invention is applied to satellite broadcasting 
is described below. However, it could be applied to any system of 
broadcasting in which transmission is effected in the form of packets, such as 
groundwave broadcasts or wired broadcasts such as cable television. Before 
describing the embodiments of the present invention, first of all, an outline 
description of satellite broadcasting systems will be given. 

1. Outline of sate llite broadcasting systems 

1. 1. Electromagnetic wave transmission conditions in satellite broadcasting 
Figure 1 shows diagrammatically the broadcast condition of 
electromagnetic waves in satellite broadcasting. Electromagnetic waves from 
a ground station 2 are transmitted towards the ground through satellite 
broadcast 4. A plurality of transport streams TS 1, TS 2, and TS 3 are 
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transmitted from satellite broadcast 4. Each of these transport streams is 
distinguished by frequency or plane of polarization etc. 

In transport stream TS 1 a plurality of services (corresponding to the 
5 channels of groundwave broadcasting) SV 11, SV 12, SV 13, and SV 14 are 
packetized and multiplexed by time division. Likewise, in transport stream 
TS 2 services SV 21, SV 22, SV 23 and SV 24 are multiplexed and in 
transport stream TS 3 services SV 31, SV 32, SV 33 and SV 34 are 
multiplexed. In the transport stream, apart from the respective service 

10 screen data or voice data etc. there are also transmitted control data for 
indicating the program information, control data indicating the current time, 
and control data required by packetization etc. Although in Figure 1 only 
three transport streams are shown, in fact, more transport streams would be 
transmitted. Furthermore, although in Figure 1 four services are 

15 multiplexed on each transport stream, in fact more services would be 
multiplexed. 

1.2. Construction of the transmission device 

Figure 2 shows the construction of a transmission device for generating 
20 and transmitting the above transport streams. Although this Figure shows 
only transport stream TS 1, the other transport streams TS 2 and TS 3 are 
also generated in the same way. 

The image/voicef data ES 11 of service SV 11 is compressed by encoder E 
25 1 and supplied to multiplexing unit 10. Likewise, the image/voice data ES 12 
of service SV 12 is compressed by encoder E 2 and supplied to multiplexing 
unit 10, the image/voice data ES 13 of service SV 13 is compressed by 
encoder E 3 and supplied to multiplexing unit 10, and the image/voice data 
ES 14 of service SV 14 is compressed by encoder E 4 and supplied to 
30 multiplexing unit 10. 
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Control data generating unit 16 generates control data for packet 
multiplexing, control data for indicating program information, and control 
data indicating the current time etc. The control data for packet 
multiplexing is provided to ensure correct identification of the image/voice 
5 data of the plurality of services which are packetized under time division. 

Multiplexing unit 10 converts the control data, compressed image/voice 
data ES 11, ES 12, ES 13, and ES 14 into packets of fixed length under time 
division and outputs these as transport stream TS 1. 

10 

Scrambler 12 scrambles the output packets using a scrambling key- 
supplied from scrambling key control unit 16. The scrambled transport 
stream TS 1 is demodulated in demodulating unit 14 and transmitted to the 
viewer through broadcasting satellite 4. 

15 

The scrambling key employed in scrambler 12 is encrypted in ECM 
generating unit 8 to produce ECM (entitlement control message) data. 
Specifically, ECM data is generated by further encrypting the key for 
decoding scrambling. Packets including this ECM data are created by 
20 multiplexing unit 54. 

1,3, Co ns t ructio n of the tr ans p ort strea m 

As shown in Figure 3, in the transport stream TS 1 generated by the 
transmission device of Figure 2, there are multiplexed video data ES (V) 1 
25 and audio data ES (A) 1 of the service SV 11; video data ES (V) 2 and audio 
data ES (A) 2 of the service SV 12; video data ES (V) 3 and audio data ES (A) 
3 of the service SV 13; and video data ES (V) 4 and audio data ES (A) 4 of the 
service SV 14. 

30 Furthermore, control data NIT, PAT, PMT 1, PMT 2, PMT 3 and PMT 4 

for packet multiplexing are also multiplexed. The multiplexed video/audio 

31 



data of these services SV 11, SV 12, SV 13, and SV 14 can be separated by 
means of these control data. 

Control data ECM 1, ECM 2, ECM 3, and ECM 4 for the scrambling key, 
control data EIT 1, EIT 2, EIT 3, and EIT 4 for indicating program 
information, and control data TDT for indicating the current time etc. are 
also multiplexed. Although not shown in the drawing, many other control 
data are also multiplexed. 

Packetization is performed as shown by the vertical line 18 of Figure 3. 
Specifically, packetization is performed in the order: control data NIT, PAT, 
PMT, EIT, TDT, ECM, video data ES (V), and audio data ES (A). When the 
packetization as far as audio data ES (A) 3 has been completed, 
packetization of control data NIT and of the subsequent items is again 
repeated (see vertical line 18b). 

Figure 4 shows the basic construction of the packetized data. The 
control data and video/audio data are also converted into the form of packets 
having a data construction as shown in Figure 4. A packet ID (PID) is 
attached to the head of the packetized data. The packet ID is a code that is 
uniquely affixed to each packet to identify each packet. The content data is 
the packetized subject data (control data, video/audio data etc.). 

Figure 5 shows the data content of control data PMT 1 for packet 
multiplexing. In PMT 1 there are given video data ES (V) 1 of service SV 11, 
the packet ID of audio data ES (A) 1, and the packet ID of ECM 1 for 
descrambling these. In PMT 2, PMT 3, and PMT 4 there are likewise given 
packet IDs relating to respective services SV 12, SV 13 and SV 14. 

As shown in Figure 6, in the PAT there are likewise given a packet ID of 
PMT 1 corresponding to service SV 11, a packet ID of PMT 2 corresponding 
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to service SV 12, a packet ID of PMT 3 corresponding to service SV 13, and a 
packet ID of PMT 4 corresponding to service SV 14. 

As shown in Figure 7, NIT describes for all the transport streams TS 1, 
5 TS 2, TS 3 a list of the transmission parameters such as frequency and plane 
of polarization and the services which are multiplexed in the corresponding 
transport stream. It is thereby possible to identify the frequency of the 
transport stream onto which a specific service is multiplexed. 

^ 10 1.4. Construction of the receiving device 

fi Figure 8 shows an outline of a receiving device. A transport stream is 

SJ selected by tuner 22 and the scrambling is descrambled by scrambler 24, and 

jjj video/audio data ES relating to a desired service are separated by transport 

!fj decoder 26. Microprocessor (MPU) 28 sends the ECM which it acquires to IC 
15 card 30 and receives the scrambling key which is restored by IC card 30. 

iij MPU 28 then sets this scrambling key in descrambler 24. The video/audio 

: * data ES can thereby be descrambled. 

MPU 28 sets the packet ID of the video/audio data ES of the desired 
20 service in transport decoder 26. Transport decoder 26 thereby outputs the 
video/audio data ES of the service in question. Also, when the packet ID of 
the control data is set in transport decoder 26, the control data which is 
thereby separated is supplied to MPU 28. 

25 Assuming that a service SV 33 of transport stream TS 3 is currently 

being received, the operation when an instruction to change over to a service 
SV 12 of transport stream TS 1 is supplied to MPU 28 will be described 
below. First of all, MPU 28 gets the NIT by controlling the transport decoder 
(i.e. by setting the packet ID of the control data NIT). It thereby ascertains 

30 that this NIT states that the service SV 12 which it is desired to receive is 
multiplexed on transport stream TS 1 (see Figure 7). 
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Next, it controls tuner 8 so as to receive transport stream TS 1. Further, 
by controlling transport decoder 26, it acquires the PAT and PMT 2 and is 
thereby able to obtain the packet ID of the video data ES (V) 2 and audio 
5 data ES (A) 2 of the desired service SV 12, and to obtain the packet ID of 
their ECM. 

Next, the video data ES (V) 2 and audio data ES (A) 2 of the desired 
service SV 12 are output from transport decoder 26 by setting these packet 
10 IDs in transport decoder 26. In parallel with this, MPU 28 acquires the 
scrambling key by sending the ECM obtained from transport decoder 26 to 
IC card 30 and sets this in descrambler 24. Descrambled video data ES (V) 2 
and audio data ES (A) 2 can thereby be obtained. Changeover of the received 
service is performed as described above. 

15 

Also, when an instruction for program booking or to display program 
information is supplied to MPU 28, MPU 28 acquires an EIT by controlling 
transport decoder 26. It then effects control such as to display the program 
information by using the EIT which it has acquired. 

20 

2. Firs t e mbodiment 

2.1. Reception/recording/reproduction device 

2.1.1 Overall construction of the reception/recording/reproduction dftvire> 

Figure 9 shows the overall construction of a 

25 reception/recording/reproduction device 32 according to an embodiment of 
the present invention. The electromagnetic wave captured by antenna 20 is 
demodulated as a single transport stream by reception means 34. In 
reception mode, the transport stream from reception means 34 is supplied to 
restoration means 40. Restoration means 40 selects packets relating to the 

30 desired service from this transport stream and restores and outputs the 
service content signal (for example, a composite signal in the case of NTSC) 
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in accordance with the content of the packet in question. Video/image output 
means 46 receives this service content signal and outputs video/images. 

In recording mode, the transport stream from reception means 34 is 
supplied to conversion means 36. Conversion means 36 converts this 
transport stream to a packet multiplexed stream in a condition suitable for 
recording and outputs this as a converted stream. Conversion means 36 
generates a converted stream by selecting packets relating to the desired 
service from the transport stream and, of these packets, selecting the 
packets that are needed on reproduction. Recording means 38 records this 
converted stream on a recording medium 44. 

In reproduction mode, the converted stream is read from recording 
medium 44 by reading means 42. This converted stream that is thus read is 
supplied to restoration means 40. Restoration means 40, in accordance with 
the content of this converted stream, restores and outputs the service 
content signal (for example a composite signal in the case of NTSC). 
Video/image output means 46 receives this service content signal and 
outputs video/images. 

In this embodiment, instead of recording the service content signal from 
restoration means 40, as in the prior art device, recording is effected directly 
in packet condition. Consequently, since the recording includes the control 
data, recording/reproduction can be performed using the control data 
without impairing the function of the satellite broadcast. Also, since 
recording can be achieved in a condition with both video and audio digitally 
compressed, the capacity of the recording medium can be utilized in an 
effective manner. 

Furthermore, since only packets relating to the desired service are 
selected from the transport stream and recorded, the capacity required for 
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recording can be reduced. Furthermore, the capacity required for recording 
can be reduced since the packets required on reproduction are selected from 
the former packets and recorded. 

2ul*2 Specific contraction a 1 e xampl e and operation of 

reception/recording/reproduction devim 

Figure 10 shows a block diagram of the case where the 
reception/recording/reproduction device 32 of Figure 9 is implemented using 
a CPU. This reception/recording/reproduction device 320 comprises a 
reception unit 68 and recording/reproduction unit 70. CPU 58 exercises 
control over all units by means of a program stored in memory 60. 

This device has three modes: reception mode, recording mode and 
reproduction mode. The operation of these respective modes is described 
below. 

(1) Reception mode 

The program for the reception mode, which is recorded in memory 60, is 
indicated by a flow chart in Figure 11. 

Assuming that service SV 13 of the transport stream TS 1 is currently 
being received, the operation which is performed when an instruction to 
change over to service SV 11 of transport stream TS 1 is supplied to CPU 58 
is described below. The instruction to CPU 58 is supplied from a control 
panel or remote controller. Control input unit 54 shown in Figure 10 is a 
photodetector unit that receives instructions from this control panel or 
remote controller. 

First of all, CPU 58 sets the packet ID of the PAT in a register (not 
shown) for separation of control data of transport decoder (TS decoder) 50. 
The packet ID of the PAT is determined in fixed manner as M 0x00". TS 
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decoder 50 thereby records (step S 11) in memory 60 the content of the PAT 
which is thus separated. This PAT contains a table of the services that are 
multiplexed on the transport stream TS 1 that is currently being received 
(see Figure 6). It is therefore possible for CPU 58 to ascertain that the 
5 desired service SV 11 is multiplexed on the transport stream TS 1 that is 
currently being received. That is, the processing of CPU 58 advances from 
step S 12 to S 18. 

In step S 18, using the acquired PAT, the packet ID of the PMT of the 
10 desired service SV 11 is acquired. In this case, "0x11" is acquired (see Figure 
6). Next, CPU 58 sets the packet ID "0x11" of the PMT in the register of TS 
decoder 50 that is used for separating the control data. PMT 1 of service SV 
11 can thereby be separated and its content extracted into memory 60 (step S 
19). 

15 

Figure 5 shows the PMT 1 of service SV 11. Using this PMT 1, CPU 58 
can ascertain the packet ID "0x21"of the ECM data for obtaining the 
scrambling key of the video and audio data. It can likewise ascertain the 
packet IDs "0x22" and "0x24" of the video and audio data ES(V) 1 and ES(A) 
20 1 (step S 20). 

CPU 58 extracts the ECM by setting the packet ID "0x21" of the ECM 
in the register of TS decoder 50 that is used for control data separation. 
Furthermore, it supplies this ECM to IC card 56, and acquires the restored 
25 scrambling key. The scrambling key which is thus acquired is set in 
descrambler 48 (step S 21). The packets of the video data ES (V) 1 and audio 
data ES (A) 1 of service SV 11 are thereby put into descrambled condition. 

Also, CPU 58 sets the packet IDs "0x22" and "0x24" of the video data ES 
30 (V) 1 and audio data ES (A) 1 in the register of TS decoder 50 for ES 
separation (not shown) (step S 22). As a result, TS decoder 50 outputs the 
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separated video data ES (V) 1 and audio data ES (A) 1 to AV decoder 52. 

When the AV decoder receives this, it expands (removes) the 
compression and performs D/A conversion to generate a video composite 
5 signal. This signal is supplied to TV set 46, whence it is output as video and 
audio. 

Processing in the reception mode is performed as described above. If, in 
step S 12, it is found that the desired service is not multiplexed in the 
^ 10 transport stream that is currently being received, processing advances to 
S step S 13. In step S 13, the packet ID of the NIT that is given in the PAT is 

Lj acquired. This is used to acquire the NIT, from which it is ascertained in 

;™ which transport stream the desired service is multiplexed (steps S 14, S 15). 

m 

15 CPU 58 changes over the setting of tuner 34 such that the transport 

!y stream in question is received (step S 16). After this, it acquires the PAT of 

j « the transport stream in question (step S 17). Subsequently, step S 18 and the 

*3 steps subsequent thereto may be executed. 

20 (2) Recording mode 

Figure 12 shows in the form of a flow chart the program of the recording 
mode which is recorded in memory 60. Steps S 11 to S 22 are the same as in 
the reception mode. Consequently, in Figure 12, only step S 23 and the 
subsequent steps are shown. Recording mode is produced when a "record" 

25 instruction is supplied from control input unit 54. 

First of all, in step S 23, CPU 58 sets in the register (not shown) of the 
TS decoder which is used for separation of recording data the packet ID of 
the video and audio data ES (V) 1 and ES (A) 1 of the desired service SV 11, 
30 the packet ID of the NIT, the packet ID of the PAT, and the packet ID of the 
PMT 1 of the desired service SV 11. TS decoder 50 is thereby able to output 
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to converted stream generating unit 6-20 of recording/reproduction unit 70, 
still in packet condition, the video and audio data ES (V) 1 and ES (A) 1, PAT, 
PMT 1 and NIT. 

5 CPU 58 acquires the PMT 1 that is recorded in memory 60 and 

generates a converted PMT 1 (step S 24) by selecting, of the information 
stated therein, only information relating to the desired service SV 11. For 
example, of the information contained in PMT 1, the packet ID of the ECM is 
not required on reproduction and so is removed. A converted PMT 1 is 
10 thereby obtained from which, of the information contained in PMT 1, 
information that is not related to recording/reproduction of the desired 
service SV 11 has been removed. 

Next, CPU 58 generates control data SIT (step S 25) that gives 
15 information concerning the services and events (programs) contained in the 
recorded converted stream. 

CPU 58 supplies to MPU 64 the converted PMT 1 and SIT generated as 
described above. MPU 64 supplies this to converted stream generating unit 
20 62, which generates a converted stream. 

Converted stream generating unit 62 receives the PAT from TS decoder 
50 and thereby generates a converted PAT containing only information 
relating to the desired service SV 11, and replaces the PAT by this converted 
25 PAT. At this point, the packet ID of the NIT which is included in the PAT is 
changed to the packet ID of the SIT. Also, the PMT from TS decoder 50 is 
replaced by the converted PMT received from MPU 64. Furthermore, the 
NIT from TS decoder 50 is replaced by the SIT received from MPU 64. 

30 A converted stream in which are multiplexed the packets of the desired 

service ES, the SIT, converted PAT, and converted PMT is thereby obtained. 
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CPU 58 supplies a recording instruction to MPU 64 ( step S 27). On 
receiving this, MPU 64 exercises control over recording/read unit 66 such 
that the converted stream is recorded onto magnetic tape 44. Figure 13 
shows diagrammatically the converted stream that is recorded. 

When a recording stop instruction is supplied from control input unit 54, 
CPU 58 supplies this to MPU 64 (steps S 28, S 29). On receiving this, MPU 
64 stops the recording that is being performed by recording/read unit 66. 

It should be noted that, in the converted stream recorded on magnetic 
tape 44, control data is recorded however many times the packets are 
multiplexed, even though the content of the control data is the same. 
Reproduction can therefore be commenced at any point along the magnetic 
tape. 

Also, if the service selection is changed during recording, the newly 
selected service will be recorded from the changeover. When this happens, 
converted stream generating unit 62 itself detects the discontinuity of 
information, and, in response thereto (or in response to an instruction from 
CPU 58), generates a control data DIT (Discontinuity Information Table) 
indicating the point of discontinuity of information. Furthermore, as shown 
in Figure 14, this DIT is packet-multiplexed at the head of the changed 
service. Likewise, if new recording is performed, this DIT is attached to its 
head. A DIT is also attached if different programs in the same service are 
recorded continuously. 

Although in the above description the converted stream generating unit 
62 was provided in recording/reproduction device 70, it could be provided in 
reception device 68. If this is done, recording/reproduction device 70 records 
the converted stream that is output from reception device 68 directly. 
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(S) Reprod uction mode 

Figure 15 shows in the form of a flow chart the program of the 
reproduction mode that is recorded in memory 60. Reproduction mode is 
produced on receipt of a reproduction instruction from control input unit 54. 

First of all, in step S 31, CPU 58 supplies a reproduction instruction to 
MPU 64. On receiving this, MPU 64 controls the recording/read unit 66 such 
that the converted stream is read from magnetic tape 44. This converted 
stream that has thus been read is supplied to TS decoder 50. 

Next, it sets the packet ID "0x00" of the converted PAT in the register of 
TS decoder 50 provided for separation of control data; the converted PAT in 
the converted stream is thereby separated and stored in memory 60 (step S 
32). The packet ID of the converted PMT is recognized from the description 
thereof given in this converted PAT (step S 33). 

Further, the packet ID of the converted PMT is set in the register of TS 
decoder 50 provided for separation of control data, and the converted PMT is 
thereby separated from the converted stream and stored in memory 60 (step 
S 34). The packet ID of the video data ES (V) and audio data ES (A) is 
recognized from the description in this converted PMT (step S 35). 

Next, CPU 58 sets the packet ID of the video data ES (V) and audio 
data ES (A) in the register of TS 50 for ES separation, and thereby separates 
these from the converted stream. The converted video data ES (V) and audio 
data ES (A) are output to AV decoder 52. 

Once the AV decoder has received these, it expands (removes) the 
compression and performs D/A conversion to generate a video composite 
signal. This signal is supplied to TV set 46, whence it is output as video and 
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audio. 

If, during reproduction, the presence of a DIT is discovered in the 
converted stream, CPU 58 returns to step S 32 and executes the processing 
subsequent to the converted PAT (step S 37). This is because the DIT 
indicates a point of discontinuity in the recorded data. 

If there is a reproduction stop instruction from control input unit 54, 
CPU 58 supplies this to MPU 64 (steps S 38, S 39). On receiving this, MPU 
64 controls the recording/read unit 66 to stop reading from magnetic tape 44. 

2.1.3 Other Embodiments 

In the embodiment of Figure 10, conversion means 36 is implemented 
by TS decoder 50, converted stream generating unit 62 and CPU 58 (in 
particular, steps S 24 and S 25). Also, restoration means 40 is implemented 
by TS decoder 50 and CPU 58 (in particular, steps S 32 to S 36). In this way, 
the construction can be simplified, since TS decoder 50 is common to both the 
conversion means and restoration means. 

In the embodiment of Figure 10, CPU 58 executes part of the converted 
stream generation (steps S 24, S 25), but this processing could also be 
performed by converted stream generating section 62. Further, in TS decoder 
50, only selected packets are supplied to converted stream generating unit 62, 
but it would be possible to supply the transport stream from descrambler 48 
directly to converted stream generating unit 62. In this case, converted 
stream generating unit 62 performs the selection of the necessary packets. 

Furthermore, it should be noted that although in Figure 10 it was 
shown as a reception/recording/reproduction device 32, it would be possible 
for the reception device to be constituted simply by a reception unit 68. In 
this case, there may be provided a recording data output terminal for 
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extracting the output 50a of the TS decoder and a restoration data input 
terminal for receiving the converted stream 50b from recording/reproduction 
unit 70. 

Also, the recording/reproduction device may be constituted solely by 
recording/reproduction unit 70. Further, it may be constituted by a 
reproduction device constituted solely by the reproduction function of 
recording/reproduction unit 70 and a recording device constituted solely by 
the recording function of recording/reproduction unit 70. 

Also, although, in the above embodiment, the data was recorded in 
descrambled form, it would also be possible to record the data in scrambled 
form. In this case, it could be recorded together with the ECM data. In this 
case, the ECM data could be recorded directly, or could be recorded as part of 
the EIT data. 

3. Second embodiment 

3.1. Reception/recording/reproduction device 

3,1,1 Overall construction of the reception/recording/reproduction device 

Figure 16 shows the overall construction of a 
reception/recording/reproduction device according to a second embodiment. 
In this embodiment, there is provided a recording environment acquisition 
means 72 that acquires the environment when the converted stream is 
created (i.e. the environment when recording); conversion means 36 
generates a converted stream including this recording environment. 
Consequently, a converted stream including the recording environment is 
recorded on recording medium 44. 

Reproduction environment acquisition means 74 acquires the 
environment on reproduction. Restoration means 40 compares the 
reproduction environment from reproduction environment acquisition means 
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74 and the recording environment which is read from the recording medium 
and alters the content of reproduction control in accordance with differences 
of the two environments. 

Reproduction can therefore be performed in an appropriate manner in 
accordance with differences of the recording environment and reproduction 
environment. 

3,1.2 Spe cifi c constructional example and operation of the 

receptiop/recording/reproduction device 

The block diagram of Figure 16 showing the case where 
reception/recording/reproduction device 32 is implemented using a CPU is 
similar to Figure 10. 

This device has three modes: reception mode, recording mode, and 
reproduction mode. Reception mode is the same as in the case of the first 
embodiment, so only the operation of the recording mode and reproduction 
mode will be described. 

(1) Recording mode 

The program of the recording mode, which is recorded in memory 60, is 
shown by a flow chart in Figure 17. The basic processing is the same as in 
the case of Figure 12. In step S 231, CPU 58 acquires the ID of its own device, 
which is recorded in memory 60. Furthermore, when the SIT is generated, 
CPU 58 includes this device ID in the description of the SIT (for example, in 
the descriptor region) (step S 25). The device ID constituting the recording 
environment is therefore included in the converted stream that is recorded 
on magnetic tape 44. 

(2) Reproduction mode 

Figure 18 shows in the form of a flow chart the reproduction mode 
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program that is recorded in memory 60. The basic processing is the same as 
in the case of Figure 15. In step S 321, CPU 58 acquires the packet ID of the 
SIT, using the converted PAT. It sets this in the register of TS decoder 50 
used for separation of control data and thereby acquires the SIT (step S 322). 
Next, CPU 58 acquires the device ID, which is given in the acquired SIT 
(step S 323). Also, it reads its own device ID, which is recorded in memory 60 
(step S 324). 

Further, it ascertains whether or not these device IDs coincide (step S 
325). If they do coincide (i.e. if the device that performed recording onto 
magnetic tape 44 and the device that is reproducing this are the same), 
reproduction is performed by executing step S 33 and subsequent steps. If 
they do not coincide (i.e. if the device that performed recording onto magnetic 
tape 44 and the device that is reproducing this are different), a message to 
that effect is displayed (step S 326), and reproduction is terminated. 

With this embodiment, tapes obtained by recording charged broadcasts 
such as pay-per-view can be prevented from being reproduced by devices 
other than the subscriber's device. 

It should be noted that, although in this embodiment it was arranged 
that if the IDs did not coincide reproduction would not be performed, it would 
be possible to arrange for reproduction to be performed with altered content. 

3.1.3 Recording environment and reproduction environment 

In the above embodiment, the device ID was employed as "recording 
and reproduction environment". However, the ID of an I C card could be 
employed. Furthermore, it could be arranged to record the type of device as 
"recording environment" and to compare this with the type of device 
employed on reproduction and then to perform reproduction with the 
recording data format etc. converted in accordance with this difference. 
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It should be noted that, in the above embodiment, the device employed 
for recording and the device employed for reproduction were taken as the 
recording environment and reproduction environment. However, the 
recording time and reproduction time could be taken as the recording 
environment and reproduction environment. Also, the recording place and 
reproduction place could be taken as the recording environment and 
reproduction environment. 

Also, although, in the above embodiment, it was arranged to describe 
the recording environment in the SIT, it would be possible to describe this in 
the converted PAT or converted PMT etc. 

3.2. Other embodiments 

In the above embodiment, the transport stream that is sent from the 
transmission device is the same as in the case of the first embodiment. 
However, it could be arranged for data indicating the degree of mismatch 
between the recording environment and reproduction environment and the 
content of action to be taken in order from cope with this to be included in 
the transport stream transmitted from the transmission device; in this way, 
the content of action to be taken by the recording/reproduction device at the 
receiving end can be altered in accordance with the mismatch of recording 
environment and reproduction environment. 

4. Third embodiment 

4.1. Reception/recording/reproduction device 

4.1.1 Overall construction of the reception/recor ding/reproduction device 

Figure 19 shows the overall construction of a 
reception/recording/reproduction device according to a third embodiment. In 
this embodiment, there is provided a reproduction environment acquisition 
means 74 that acquires the environment on reproduction. In reproduction 
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mode, restoration means 40 outputs suitable reproduction content in 
accordance with the environment, taking into account this reproduction 
environment from the reproduction environment acquisition means 74. 



5 4.1,2 Specific c ons tr u ct ional example and operation of 

reception/recording/reproduction device 

The block diagram of Figure 19 illustrates the case where 
reception/recording/reproduction device 32 is implemented using a CPU, and 
is similar to Figure 10. 




This device has three modes: reception mode, recording mode and 
reproduction mode. Hereinbelow, reception mode, recording mode and 
reproduction mode will be described, together with their operation. 

15 (1) Reception mode 

This embodiment will be described taking as example the case of 
reception of a bilingual broadcast (for example English and Japanese). In the 
case of a bilingual broadcast, as shown in Figure 20, as the audio data, two 
streams: ES (A) 1 J and ES (A) 1 E are multiplexed. ES (A) 1 J is Japanese- 

20 language audio and ES (A) 1 E is English-language audio. 

Figure 21 shows by means of a flow chart the program of the reception 
mode, which is recorded in memory 60. The basic processing is the same as in 
the case of Figure 11. In step S 121, CPU 58 acquires the SDT by setting the 

25 PID of the SDT in the register of TS decoder 50 for control data separation. 
In the SDT (Service Description Table), the details of the various services 
that are multiplexed on this transport stream are given. Also, in the case of 
bilingual transmission, the SDT describes which packet ID the respective 
language streams correspond to, and which language is selected as default. 

30 CPU 58 acquires the packet ID of this default audio. In this case, it will be 
assumed that the packet ID of ES (A) 1 J is stated and this is acquired. 
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In step S 20, CPU 58 sets the packet ID of ES (V) 1 and the packet ID of 
ES (A) 1 J in TS decoder 50. As a result, the service is output using Japanese 
audio. 

5 

The operator can change over to service using the English-language 
audio by separating ES (A) 1 E under the control of CPU 58 by supplying an 
audio changeover instruction to control input unit 54. 

10 (2) Recording mode 

Figure 22 shows in the form of a flow chart the recording mode program 
that is recorded in memory 60. The basic processing content is the same as in 
the case of Figure 12. However, in step S 23, output to 
recording/reproduction unit 70 is arranged to be performed with the packet 

15 IDs of both Japanese-language audio ES (A) and English-language audio ES 
(A) set. Consequently, both Japanese-language audio ES (A) and English- 
language audio ES (A) are recorded on magnetic tape 44. In step S 25, it is 
arranged for CPU 58 to include the packet ID of the Japanese-language ES 
(A) given in the SDT, and the packet ID of the English-language ES (A) in 

20 the description of the SIT. 

(3) Reprod^tion, mode 

Figure 23 shows in the form of a flow chart the program of the 
reproduction mode which is recorded in memory 60. The basic processing 
25 content is the same as in the case of Figure 15. 

In steps S 321, S 322, and S 327, CPU 58 acquires the packet ID of the 
Japanese-language audio ES (A) and the packet ID of the English-language 
audio ES (A), and temporarily stores these in memory 60. Next, CPU 58 
30 reads the information of the location of installation, which is recorded 
beforehand in memory 60 (step S 328). Let us assume that the location of 
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installation of the device that is performing reproduction is the US. 

Next, CPU 58 selects an appropriate language using a correspondence 
table (not shown) of location of installation and language which is recorded 
5 in memory 60. English is then selected and the packet ID of the English- 
language audio ES (A) is selected as default. 

In step S 36, CPU 58 sets in TS decoder 50 the packet ID of this 
English-language audio ES (A). As a result, in the default condition, the 
10 service is output using English-language audio. 

The operator can change over to service using the Japanese-language 
audio by separating the Japanese-language audio ES (A) under the control of 
CPU 58 by supplying an audio changeover instruction to control input unit 
15 54. 

4.1.3 Other reproduction environments etc. 

In the above embodiment, it was arranged to alter the content of 
reproduction using the location of installation of the reproduction device. 
20 However, the content of reproduction could be arranged to be altered in 
accordance with the reproduction environment such as the reproduction time 
or reproduction device (device ID or type of device). 

Also, in the above embodiment, implementation of reproduction content 
25 in accordance with the reproduction environment was achieved by the 
provision of a reproduction environment acquisition means 74. However, 
instead of providing a reproduction environment acquisition means 74, it 
could be arranged to output reproduction content different from the 
reception mode, in response to the device being in reproduction mode. 
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4.2. Other embodiments 
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In the above embodiment, data indicating the reproduction 
environment and the content to be processed in accordance therewith were 
stored beforehand in memory 60 of the reception/recording/reproduction 
device. It can therefore be arranged for the processing content at the 
recording/reproduction device at the receiving end to be changed in 
accordance with the reproduction environment in accordance with these data 
by sending these data from the transmission device included in the transport 
stream. 

5. Fourth embodiment 

5. 1. Outline of satellite broadcasting? system ha ving interactive cap ability 

Before describing the fourth embodiment, an outline of a broadcast 
system having interactive capability will be described. 

The layout of the transmission device is the same as in the case of 
Figure 2. However, it differs in that control data generating unit 6 also 
generates navigation data, to be described. 

Figure 24 shows the data construction of a transport stream that is sent 
from a transmission device in a broadcasting system having interactive 
capability. This Figure shows the video ES (V) 11, ES (V) 12, audio ES (A) 11, 
and ES (A) 12 of a service SV 11; the video and audio elementary streams of 
the other services are not shown. The point of difference from the data 
construction of Figure 3 is that two video/audio ES's are included in a single 
service SV 11. Interactive changeover of these two video/audio ES ! s can be 
performed by operation by the operator at the receiving end using the 
navigation data NVT 1 and NVT 2, which constitute interactive control data. 
Also, it is arranged that the auxiliary display can be altered in interactive 
manner by operation by the operator at the receiving end using navigation 
data NVT 1 and NVT 2. 
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Figure 25 shows the content of PMT 1 of service SV 11. The control data 
PMT 1 describes the packet ID of each content (video, audio, navigation data) 
and the packet ID of the ECM data for obtaining the key for descrambling 
this content. Furthermore, since all of the video, audio and navigation data 
have a plurality of contents, the content that is to be initially output is given 
as the entry content. The packet ID of this control data PMT 1 itself is 
"0x0011". 

Figure 26 shows the content of the control data PAT In control data 
PAT, there are given the packet IDs of the PMTs relating to the services SV 
11, SV 12, SV 13 and SV 14 that are multiplexed on this transport stream TS 
1. It is thereby possible to ascertain that the packet ID of service SV 11 is 
"0x0011". It should be noted that the packet ID of this control data PAT itself 
is fixed as "0x0000". 

Figure 27 and Figure 28 show the content that is given in navigation 
data NVT 1 and NVT 2. The same content of this set of navigation data NVT 
1 and NVT 2 is repeatedly sent at prescribed intervals. Interactive alteration 
of the service content is executed as shown in Figure 29 to Figure 32 in 
response to operation by the operator using navigation data NVT 21 and 
NVT 2. The details will be described later. 

5.2. Reception/recording/repr oduction device 

5. 2.1 Overall construction of the reception/recording/reproduction device 

Figure 33 shows the overall construction of a 
reception/recording/reproduction device 32 according to this embodiment. 
Electromagnetic waves captured by antenna 20 are demodulated as a single 
transport stream by reception means 34. In reception mode, the transport 
stream from reception means 34 is supplied to restoration means 40. 
Restoration means 40 selects packets relating to a desired service from this 
transport stream and, in accordance with the content of these packets, 
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restores and outputs a service content signal (for example a composite signal 
such as NTSC). Video/image output means 46 receives this service content 
signal and outputs video/images. 

Also, restoration means 40 interactively alters the content of the service 
signal that is output in accordance with the navigation data, in response to 
control input from a control handling means 54. 

In recording mode, the transport stream from reception means 34 is 
supplied to conversion means 36. Conversion means 36 converts this 
transport stream into a packet-multiplexed stream in a condition suitable for 
recording and outputs this as a converted stream. Conversion means 36 
generates the converted stream by selecting from the transport stream 
packets relating to the desired service and, of these packets, selecting only 
the packets that are needed for reproduction. If the desired service includes 
navigation data, conversion means 36 generates a converted stream 
including the navigation data. Recording means 38 records this converted 
stream on recording medium 44. 

In reproduction mode, the converted stream is read from recording 
medium 44 by reading means 42. This converted stream that is thus read is 
supplied to restoration means 40. Restoration means 40, in accordance with 
the content of this converted stream, restores and outputs a service content 
signal (for example a composite signal such as NTSC). Video/image output 
means 46 receives this service content signal and outputs video/images. 

Also, restoration means 40 interactively alters the content of the service 
signal that is output in accordance with the navigation data, in response to 
control input from control handling means 54. 

In this embodiment, instead of recording the service content signal from 
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restoration means 40, as in the prior art device, it is arranged that recording 
is effected directly in the packet condition. Consequently, since recording can 
be performed including the control data, recording and reproduction can be 
performed using the control data without adversely affecting the function of 
the satellite broadcast. In particular, since the navigation data is also 
recorded, even on reproduction, a service with interactive capability can be 
restored. 

With the conventional device, in the case of a system in which recording 
is effected with a video composite signal, even if the service has interactive 
capability, only fixed content in accordance with the control input can be 
recorded when recording. However, with this embodiment, recording can be 
effected while maintaining interactive capability. 

Also, since recording can be performed in a condition with both video 
and audio digitally compressed, the capacity of the recording medium can be 
utilized in an effective manner. Furthermore, the capacity needed for 
recording can be reduced since only packets relating to the desired service 
are selected for recording from the transport stream. In addition, the 
capacity needed for recording can be reduced, since, from these packets, only 
the packets that are necessary when reproducing are selected and recorded. 

5.2.2 Specific coyisfrcuctional example and operation of 

rccepUopt/recording/reproduction device 

Figure 34 shows a block diagram of the case where the 
reception/recording/reproduction device 32 shown in Figure 33 is 
implemented using a CPU. This reception/recording/reproduction device 32 
comprises a reception unit 68 and recording/reproduction unit 70. CPU 58 
exercises control of the various units in accordance with a program that is 
recorded in memory 60. 
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This device has three modes: reception mode, recording mode and 
reproduction mode. The operation of these respective modes is described 
below. 

(1) Recep tion mode 

Let us assume that a transport stream as shown in Figure 24 is 
incoming. And let us also assume that service SV 11 contains video data ES 
(V) 11, ES (V) 12, and audio data ES (A) 11 and ES (A) 12, and that video 
data ES (V) 11 and audio data ES (A) 11 have as content tele-shopping 
relating to daily necessities, while video data ES (V) 12 and audio data ES 
(A) 12 have as content tele-shopping relating to articles of clothing. 

The program of the reception mode, which is recorded in memory 60, is 
shown in Figure 36 by a flow chart. 

Assuming that service SV 13 of transport stream TS 1 is currently 
being received, the operation when an instruction to change over to service 
SV 11 of transport stream TS 1 is supplied to CPU 58 is described below. This 
instruction to CPU 58 is supplied from a control panel or remote controller. 
The control input unit 54 shown in Figure 34 is a photodetector unit that 
receives an instruction from this control panel or remote controller. 

First of all, CPU 58 sets the packet ID of the PAT in the register (not 
shown) of transport decoder (TS decoder) 50 used for control data separation. 
The packet ID of the PAT is fixed as "0x0000". TS decoder 50 thereby records 
the content of the separated PAT in memory 60 (step S 11). In this PAT there 
is given a table of the services that are multiplexed in the transport stream 
TS 1 that is currently being received (see Figure 26). CPU 58 therefore 
learns that the desired service SV 11 is multiplexed on the transport stream 
TS 1 that is currently being received. That is, CPU 58 advances from the 
processing of step S 12 to S 18. 
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In step S 18, the packet ID of the PMT of the desired service SV 11 is 
acquired, by using the acquired PAT. Thus, "0x0011" is acquired (see Figure 
26). Next, CPU 58 sets the packet ID "0x0011" of the PMT in the register of 
TS decoder 50 used for control data. It is thereby able to separate the PMT 1 
of service SV 11, a,nd extract its contents into memory 60 (step S 19). 

The PMT 1 of service SV 11 is shown in Figure 25. Based on this PMT 1, 
CPU 58 ascertains whether or not navigation data NVT is included in the 
service SV 11 (i.e. whether this service is a service possessing interactive 
capability) (step S 191). If it does not contain an NVT, the same processing as 
in the case of Figure 11 is performed, and the content of the service is output 
from TV set 46 (steps S 20, S 21, S 22). 

If, as shown in Figure 25, an NVT is included, CPU 58 recognizes (step 
S 192) from the content of PMT 1 the entry content constituted by the video, 
audio and navigation data packet IDs and the packet IDs of their ECM. Thus 
the packet ID "0x0096" of the video data ES (V) 11, the packet ID "0x0098" of 
audio data ES (A) 11, the packet ID "0x0092" of the navigation data NVT 1 
and the packet ID "0x0082" of their ECM data are recognized. 

Next, CPU 58 acquires the ECM data by setting the packet ID 
"0x0082"of the ECM in the register of the TS decoder 50 that is used for 
control data separation. Further, this ECM data is supplied to IC card 56, 
and the scrambling key that is restored by IC card 56 is thereby acquired. 
The thus-acquired scrambling key is set in descrambler 48 (step S 193). By 
this means, the packets of the video data ES (V) 11, ES (V) 12, audio data ES 
(A) 11 and ES (A) 12 and the navigation data NVT 1 and NVT 2 of service SV 
11 are put in de scrambled condition. 

Also, CPU 58 sets the packet IDs "0x0096" and "0x0098" of the video 
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and audio data ES (V) 11 and ES (A) 11 in the register of TS decoder 50 used 
for ES separation (not shown) (step S 194). TS decoder 50 thereby outputs 
the separated video and audio data ES (V) 11 and ES (A) 11 to AV decoder 52. 

5 When the AV decoder receives this, it expands (removes) the 

compression, and performs D/A conversion to generate a video composite 
signal. This signal is supplied to TV set 46, whence it is output as video and 
audio. Video of tele-shopping for daily necessities is thereby displayed as 
shown in Figure 29. The buttons BO, Bl, B2 at the bottom right of the screen 
10 are displayed by subsequent navigation data and are not contained in the 
ifl video and audio data ES (V) 11, ES (A) 11. 

Also, in step S 194, CPU 58 sets the packet ID "0x0092" of the 
ill navigation data NVT 1 in the register of TS decoder 50 for control data 

' 15 separation (riot shown). In this way, the navigation data NVT 1 is 
\7l temporarily stored in memory 60. At this point, it will be assumed that the 

iU navigation data NVT 1 as shown in Figure 27 is acquired. 

'** Next, the navigation data that has been thus recorded is decoded and 

20 executed (step S 195). 

Figure 37 shows a flow chart of a program whereby the navigation data 
recorded in memory 60 is interpreted and executed. 

25 First of all, from the object table of navigation data NVT 1 of Figure 27, 

the item of object index number "0" is read and, based on the information 
that is indicated there, a button is displayed on the screen (step S 1001). 
That is, bitmap data indicated in the bitmap table is displayed at the 
position of X co-ordinate "500" and Y co-ordinate "200". This is pre-set so as 

30 to display a bitmap of the focus condition in regard to the object of index 
number "0". Consequently, at this point, it is controlled so as to display the 
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data of bitmap index number "1" (highlighted display: "Order from Osaka 
center"). 

Specifically, CPU 58 supplies to video synthesis unit 52c of AV decoder 
52 the data of bitmap index number "1" (highlighted display: "Order from 
Osaka center"). In this way, video synthesis unit 52c generates image data in 
which a highlighted display "Order from Osaka center" is superimposed on 
the video data of ES (V) 11. Consequently, a button BO is displayed on the TV 
set 46 as shown in Figure 29. 

In the same way, button Bl of Figure 29 is displayed in accordance with 
the information of index "1" of the object table of navigation data NVT 1 of 
Figure 27. That is, for object indexes other than object index "0", the data of 
the bitmap index in the normal condition is displayed. That is, the display 
processing of "Order from Tokyo center", which is not highlighted, is 
performed (step S 1002). 

Furthermore, in the same way, based on the information of index "2" of 
the object table, the display processing of button B2 "Go to clothes shop" 
(unhighlighted display) of Figure 29 is performed (step S 1002). 

In the above way, as shown in Figure 29, a display is obtained with 
buttons B0, Bl, and B2 superimposed on the product description video. As 
will be clear from the screen, display is effected in a condition with the 
button B0 "Order from Osaka center" selected. Corresponding to this, CPU 
58 stores the information that object index "0" is the currently selected 
object. 

Next, if from remote controller 78 shown in Figure 38 (or the control 
Panel itself), key 82 which moves the cursor downwards is pressed, the 
control input unit 54 receives this and communicates it to CPU 58. CPU 58 
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identifies the control input (step S 1003) and, if this is the "key to move the 
cursor downwards", proceeds to step 1004. 

In step S 1004, in accordance with the object table of navigation data 
NVT 1, the number of the currently selected object is incremented, so that 
the object index "1" is put into selected condition. That is, in respect of object 
index "1", the bitmap shown in the focus condition column is displayed, while 
for the other object indexes "0" and "2", the bitmap indicated in the normal 
condition column is displayed. 

In this way, the screen of TV set 46 is changed as shown in Figure 30. 
That is, button Bl "Order from Tokyo center" is put in selected condition. 

Furthermore, when the operator presses the key 82 to move the cursor 
downwards, as shown in Figure 31, the screen display is put in a condition in 
which button B2 "Go to clothes shop" is selected. Also, when, from the 
condition of Figure 31, the key 80 to move the cursor upwards is pressed, the 
screen display returns to the condition shown in Figure 30. 

Although, in the above embodiment, only operation of cursor keys 80, 
82 was illustrated, if the object indexes are arranged two-dimensionally, 
control can be performed using the left and right keys 86, 88 as well. 

In the condition of Figure 31, if the selection button 84 of remote 
controller 78 is pressed, CPU 58 advances from step S 1003 to S 1005. In step 
S 1005, CPU 58, referring to navigation data NVT 1, acquires the handler 
index that is given in the handler column of the object index that is in the 
currently selected condition. Thereupon, since object index "2" is selected, it 
acquires the handler index "2" of the handler column. 

Furthermore, referring to the handler definition table, it acquires and 
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executes the script corresponding to handler index "2" (step S 1006). 
Thereupon, it acquires "go to contents (index 1)". "Go to contents ( )" is an 
instruction to change over to contents having the index number within the 
brackets ( ) displayed in the hyper link table. Consequently, changeover to 
the contents (tele-shopping for clothing) of hyper link index "1" displayed in 
the hyper link table is performed. 

At hyper link index "1" of the hyper link table, there are given the 
respective packet IDs "0x0097", "0x0099" and "0x0093" of the video, audio 
and navigation data constituting the link targets. CPU 58 sets the packet 
IDs "0x0097" and "0x0099" in the register of TS decoder 50 for ES separation 
and sets the packet ID "0x0093" in the register thereof for control data 
separation. 

In this way, TS decoder 50 outputs video data ES (V) 12 and audio data 
ES (A) 12 to the AV decoder. As a result, TV set 46 displays the video of tele- 
shopping for clothing shown in Figure 32, and outputs the audio thereof. 

Also, the navigation data NVT 2 shown in Figure 28 is separated by TS 
decoder 50 and stored in memory 60 in place of navigation data NVT 1. The 
processing shown in Figure 37 is performed in regard to this navigation data 
NVT 2, with the result that buttons B10, Bll and B12 are displayed as 
shown in Figure 32. 

When the operator presses the selection button 84 (see Figure 38) in the 
condition with button B10 "Order from Osaka center" selected, as shown in 
Figure 32, an order from purchase a product displayed on the screen can be 
made. The processing for this is described below. 

When the selection button 84 is pressed, CPU 58 advances from the 
processing of step S 1003 to step S 1005. In step S 1005, in accordance with 
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the object table of navigation data NVT 2 (see Figure 28), the handler index 
is acquired from the handler column of the index that is currently in selected 
condition. Thereupon, since object index "0" is in selected condition, handler 
index "0 M is acquired. 

Next, CPU 58 executes the script corresponding to the handler index 
"0" of the handler definition table. That is, it executes "send_string(indexl, 
index2)". "Send_string (A, B)" is an instruction to telephone the telephone 
number of index "A" of a string table and to transmit the string of index "B". 
Consequently, CPU 58 thereupon acquires "06-6368-XXXX" corresponding to 
string index "0" of the string table and telephones "06-6368-XXXX" by 
controlling the circuit communication unit 76 shown in Figure 34. This 
telephone number is the telephone number of the Osaka handling center for 
this tele-shopping. When the line is connected, CPU 58 sends the "product 
code: B-133" corresponding to the string index "2" of the string table. At this 
point, CPU 58 acquires the ID for specifying the product purchaser from IC 
card 56 or memory 60, and sends this also. 

CPU 58 records, in the form of an online log in memory 60, whether or 
not the above communication proceeded smoothly. An example of such a 
recording is shown in Figure 39. If communication succeeded, this is 
indicated by "O"; if it was unsuccessful, an "X" is recorded. CPU 58 records 
the time at which communication took place by acquiring control data TDT 
included in the transport stream and/or its own calendar or clock etc. 

It is possible to ascertain whether or not an order from purchase a 
product has been correctly made by displaying this log. 

Processing in reception mode is executed as described above. Although 
not described in the above, in this embodiment, the products that are 
described by video data are arranged to be changed with time. Consequently, 
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it is arranged to transmit navigation data of different content corresponding 
thereto (for example, with different product code at index "2" of the string 
table). 

5 "(2) Recording mode 

Figure 40 shows the program for recording mode which is recorded in 
memory 60, in the form of a flow chart. Steps S 11 to S 22 and S 192 to S 195 
are the same as in the case of reception mode. The processing when recording 
a service that does not contain navigation data i.e. the processing subsequent 

10 to step S 22 is as shown in Figure 12. Figure 40 shows the processing in the 
case where a service is recorded that contains navigation data i.e. the 
recording processing that is performed in parallel with step S 195. In Figure 
40, processing proceeds utilizing the information (packet ID) that was 
acquired in reception mode. However, when recording mode is executed 

15 independently of reception mode, it is necessary to acquire the desired 
service PID and control data PID etc. by processing identical with that of 
reception mode. 

In step S 23, CPU 58 sets in the register of TS decoder 50 that is used 
20 for recorded data separation (not shown) the packet ID of the ES of the 
service that is desired to be recorded, the packet ID of the navigation data 
NVT, the packet ID of the NIT, the packet ID of the PAT, and the packet ID of 
the PMT. If service SV 11 is to be recorded, the respective packet IDs shown 
in Figure 25, Figure 26 and Figure 7 are set. For the video data, audio data, 
25 and navigation data, the packet IDs for both tele-shopping for necessities 
and tele-shopping for clothing are set. 

In this way, TS decoder 50 outputs to converted stream generating unit 
62 of recording/reproduction unit 70 the video and audio data ES (V) 11, ES 
30 (V) 12, ES (A) 11, ES (A) 12, the PAT, PMT 1, and NIT directly in packet 
condition. 
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CPU 58 generates a converted PMT 1 (step S 24) by acquiring the PMT 
1 that is recorded in memory 60 and selecting, of the information that is 
given therein, only information relating to the desired service SV 11. For 
example, of the information contained in PMT 1, the packet ID of the ECM is 
not needed during reproduction and so is removed. Figure 41 shows the 
converted PMT that is thus obtained. 

Next, CPU 58 generates control data SIT (step S 25) describing the 
information of the services and events (programs) contained in the recorded 
converted stream. 

CPU 58 supplies the converted PMT 1 and SIT generated as described 
above to MPU 64. MPU 64 supplies these to converted stream generating 
unit 62, which generates a converted stream. 

Converted stream generating unit 62 receives the PAT from TS decoder 
50 and thereby generates a converted PAT including only information 
relating to the desired service SV 11, and replaces the PAT by this converted 
PAT. At this point, the packet ID of the NIT included in the PAT is converted 
to the packet ID of the SIT. The converted PAT is shown in Figure 42. Also, 
the PMT from the TS decoder 50 is substituted by the converted PMT 
received from MPU 64. Furthermore, the NIT from TS decoder 50 is 
substituted by the SIT received from MPU 64. 

In this way, a converted stream is obtained in which are packet- 
multiplexed the desired service ES, navigation data NVT, SIT, converted PAT 
and converted PMT. 

CPU 58 supplies a recording instruction to MPU 64 (step S 27). On 
receipt of this, MPU 64 controls recording/reading unit 66 to record the 
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converted stream on magnetic tape 44. Figure 43 shows a diagrammatic 
representation of the recorded converted stream. 

When a recording stop instruction is supplied from control input unit 54, 
CPU 58 supplies this to MPU 64 (steps S 28, S 29). On the receipt of this, 
MPU 64 stops the recording that is being performed by recording/reading 
unit 66. 

It should be noted that, in the converted stream recorded on magnetic 
tape 44, control data and navigation data are recorded however many times 
the packets are multiplexed, even though their content is the same. 
Reproduction can therefore be performed at any point along the magnetic 
tape. 

Also, if the service selection is changed during recording, the newly 
selected service will be recorded from the changeover. When this happens, 
converted stream generating unit 62 itself detects the discontinuity of 
information, and, in response thereto (or in response to an instruction from 
CPU 58), generates a control data DIT (Discontinuity Information Table) 
indicating the point of discontinuity of information. Furthermore, as shown 
in Figure 14, this DIT is packet-multiplexed at the head of the changed 
service. Likewise, if new recording is performed, this DIT is attached to its 
head. A DIT is also attached if different programs in the same service are 
recorded continuously. 

That is, all of the video, audio and navigation data included in the 
service SV 11 are recorded irrespective of changes in the reception screen 
that are performed under the control of navigation data NVT 2 1, NVT 2 
(changes as shown in Figure 29 to Figure 32). 

Although in this embodiment the converted stream generating unit 62 
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was provided in the recording/reproduction device 70, it could be provided in 
the reception device 68. In this way, recording/reproduction device 70 may 
record this converted stream that is output from reception device 68 directly. 

(3) Reproduction mndft 

Figure 44 shows in the form of a flow chart the program for 
reproduction mode that is recorded in memory 60. Reproduction mode is 
activated when a reproduction instruction is supplied from control input unit 
54. Hereinbelow, the description will be given under the assumption that 
data recorded in recording mode described above is reproduced. 

First of all, in step S 31, CPU 58 supplies a reproduction instruction to 
MPU 64. On receiving this, MPU 64 controls the recording/reading unit 66 to 
read the converted stream from magnetic tape 44. This converted stream 
that is thus read is supplied to TS decoder 50. 

Next, by setting the converted PAT packet ID M 0x0000" in the register of 
TS decoder 50 used for control data separation, the converted PAT is 
separated from the converted stream, and stored in memory 60 (step S 32). 
Using the description in this converted PAT, the converted PMT packet ID 
"0x0011" is recognized (step S 33). 

Furthermore, the converted PMT packet ID "0x0011" is set in the 
register of TS decoder 50 used for control data separation and the converted 
PMT thereby separated from the converted stream and stored in memory 60 
(step S 34). The description of this converted PMT is used to ascertain 
whether or not navigation data NVT is included in the service that is to be 
reproduced (step S 341). The processing if navigation data NVT is not 
included is the same as in the case of Figure 23. 

If navigation data is included, processing advances to step S 342. In 
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step S 342, the description of the converted PMT is used to recognize the 
packet ID of the entry content. The packet IDs "0x0096", "0x0098" and 
"0x0092" of the video data ES (V) 11, audio data ES (A) 11 and navigation 
data NVT 1 are then recognized (step S 342). 

Next, CPU 58 sets the packet IDs of the video data ES (V) 11 and audio 
data ES (A) 11 in the register of the TS decoder 50 used for ES separation, 
and sets the packet ID of the navigation data NVT 1 in the register used for 
control data separation. 

In this way, TS decoder 50 separates the video data ES (V) 11 and audio 
data ES (A) 11 from the converted stream. The separated video data ES and 
(V) 11 and audio data ES (A) 11 are then output to the AV decoder 52 (step S 
343). 

When the AV decoder 52 receives these, it expands (removes) the 
compression and performs D/A conversion, to generate a video composite 
signal. This signal is supplied to TV set 46, whence it is output as video and 
audio. Video can therefore be obtained as shown in Figure 29. 

Also, TS decoder 50 separates navigation data NVT 1 from the 
converted stream and temporarily stores it in memory 60 (step S 343). This 
navigation data NVT 1 is then interpreted and executed (step S 345). This 
partial processing is the same as the processing of Figure 37 in reception 
mode. Consequently, as shown in Figure 29, buttons B0, Bl and B2 are 
displayed, with button B0 in a selected condition. 

Subsequently, when cursor movement buttons 80, 82 of remote 
controller 78 are pressed, the selected button is altered as shown in Figure 
29, Figure 30 and Figure 31. Also, when selection button 84 is pressed in the 
condition of Figure 31, as shown in Figure 32, the content is altered to the 
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clothing tele-shopping content. Further, in the condition where button BIO of 
Figure 32 is selected, when selection button 84 is pressed, a telephone call is 
made to the Osaka center, and an order for the product is placed. The log of 
this process is recorded in memory 60 as shown in Figure 39. 

5 

It should be noted that the distinction between communication made in 
reception mode and communication made in reproduction mode is recorded 
in the "mode" column. 

10 As described above, even in reproduction mode, just as in reception 

mode, the content can be interactively altered under control performed by 
the operator. 

If, during reproduction, CPU 58 discovers the presence of a DIT in the 
15 converted stream, it returns to step S 32, and performs the following 
processing of the converted PAT (step S 37). This is because the DIT 
indicates a point of discontinuity of the recorded data. It also stops the 
display of the image (button BO etc.) for control purposes that was displayed 
in accordance with the navigation data and ensures that interactive 
20 processing based on the currently stored navigation data is not performed. 

When there is a reproduction stop instruction from control input unit 
54 such as remote controller 38, CPU 58 supplies this to MPU 64 (steps S 38, 
S 39). On receiving this, MPU 64 controls recording/reading unit 66 so that 
25 reading from magnetic tape 44 is stopped. 

5.2.3 Other embodiments 

In the embodiment of Figure 34, the conversion means 36 was 
implemented by TS decoder 50, converted stream generating unit 62 and 
30 CPU 58 (in particular, steps S 24 and S 25). Also, restoration means 40 was 
implemented by TS decoder 50 and CPU 58 (in particular, steps S 32, S 33, S 
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34, S 342, S 343 and S 345). Since TS decoder 50 is thus shared by both the 
conversion means and the restoration means, the construction can be 
simplified. 

Although, in the embodiment of Figure 34, CPU 58 executed part of the 
generation of the converted stream (steps S 24, S 25), these processing steps 
could be performed by converted stream generating unit 62. Furthermore, 
although only packets selected in TS decoder 50 were supplied to converted 
stream generating unit 62, it would be possible to arrange for the transport 
stream from descrambler 48 to be applied directly to converted stream 
generating unit 62. In this case, converted stream generating unit 62 
performs selection of the necessary packets. 

It should be noted that although in Figure 34 this was shown by 
reception/recording/reproduction device 32, the reception device could be 
constituted solely by a reception unit 68. In this case, there may be provided 
a data output terminal for recording for extracting the output 50a of the TS 
decoder and a data input terminal for restoration for accepting converted 
stream 50b from recording/reproduction unit 70. 

Also, a recording/reproduction device could be constituted solely by 
recording/reproduction unit 70. Further, this could be a reproduction device 
constituted solely by the reproduction function of recording/reproduction 
unit 70 and a recording device constituted solely by the recording function of 
recording/reproduction unit 70. 

Also, while, in the above embodiment, descrambled data were recorded, 
it could be arranged to record data still in scrambled condition. In this case, 
the ECM data may be recorded directly, or may be recorded as part of the 
EIT data. 
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Also, although in the above embodiment the case where two sets of 
video/audio and two sets of navigation data were employed was illustrated, it 
would also be possible to employ three or more sets of video/audio and the 
three or more sets of navigation data. Also, it would be possible to use a 
single set of navigation data in respect of a plurality of video/audio [streams], 
or to employ a plurality of sets of navigation data in respect of a single 
video/audio [stream]. 

In the above embodiment, when performing reception or reproduction 
by repeated transmission of a single set of navigation data (recorded 
repetitively and sequentially), linkage was implemented by storing all THE 
mutually linked navigation data in memory 60 (recording device having 
random access capability). The capacity of memory 60 can thereby be 
reduced. In particular, this is beneficial when a large number of navigation 
data are linked. 

In contrast, in the case where the number of linked navigation data 
items is small, or where memory 60 has spare capacity, all the mutually 
linked navigation data may be stored in memory 60. The repetition 
frequency with which repeated transmission of navigation data is performed 
can thereby be reduced. Also, link processing can be performed rapidly. 

Although, in the above embodiment, the video data was transmitted as 
video and it was arranged to receive, record and reproduce this, it would be 
possible to transmit the video data as static images and to receive, record 
and reproduce these. In this case, as shown in Figure 45, a set of stationary 
pictures A, B, C, D are transmitted in repeated fashion as video data ES. By 
describing the mutual linkage relationships of these plurality of stationary 
pictures A, B, C, D in the object table and hyper link table of the navigation 
data, a service having interactive capability can be implemented in the same 
way as in the case of the video described above. 
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6. Fifth e mbodiment 

6.1. Transmission device 

The basic construction of a transmission device in this embodiment is 
as shown in Figure 2. However, the navigation data that is generated by 
control data generating unit 6 is different from that of the fourth 
embodiment. In this embodiment, the navigation data includes a statement 
to vary the processing content in accordance with differences in the two 
environments found by comparing the recording environment at the 
receiving end when recording was made and the reproduction environment 
when reproduction was effected. 

Taking as an example the navigation data described in the previous 
embodiment, in this embodiment, for example navigation data NVT 1, NVT 2 
as shown in Figure 46 and Figure 47 are transmitted from the transmission 
device. In each of these navigation data NVT 1, NVT 2, the contents of the 
scripts which are given in the handler definition table are different from 
those of Figure 27 and Figure 28. The details of these scripts are given in the 
processing of the reception device. 

6.2. Reception/recording/reproduction device 

6.2.1 Overall construction of reception/recording/reproduction device 

Figure 48 shows the overall construction of a 
reception/recording/reproduction device according to this embodiment. In 
this embodiment, there is provided a recording environment acquisition 
means 72 that acquires the environment when the converted stream is 
created (i.e. the environment on recording), and the conversion means 36 
generates a converted stream including this recording environment. 
Consequently, the converted stream that is recorded onto recording medium 
44 includes the recording environment. 
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Reproduction environment acquisition means 74 acquires the 
environment on reproduction. Restoration means 40 compares the 
reproduction environment obtained from the reproduction environment 
acquisition means 74 with the recording environment that is read from the 
5 recording medium, and changes the content of reproduction control in 
response to differences of these two environments. 

Reproduction can therefore be performed in an appropriate manner in 
accordance with the differences between the recording environment and 
10 reproduction environment. 

6.2.2 Specific constructio nal example and operation of the 

reception/recording/reproduction device 

A block diagram of the case where the reception/recording/reproduction 
15 device 32 shown in Figure 48 is implemented using a CPU is identical with 
Figure 34. 

This device has three modes: reception mode, recording mode and 
reproduction mode. Hereinbelow, the operation of reception mode, recording 
20 mode and reproduction mode will be described. 

(1) Reception mode 

The processing in reception mode is the same as in Figure 36. However, 
the content of the navigation data that is interpreted and executed in step S 
25 195 is different. 

The description will be given taking as an example the case of tele- 
shopping described in the previous embodiments. Just as in the previous 
embodiments, a transport stream TS 1 as shown in Figure 24 is incoming. It 
30 will be assumed that navigation data NVT 1, NVT 2 as shown in Figure 46 
and 47 are incoming. 
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Let us assume that, with the screen in the condition shown in Figure 32, 
the selection button 84 of remote controller 78 is pressed. The condition of 
Figure 32 is a condition in which buttons are displayed in accordance with 
navigation data NVT 2 and button BIO is selected. CPU 58 therefore 
acquires the handler index "0" that is given in the handler column of index 
"0" of the object table of navigation data NVT 2 of Figure 47. It then gets the 
script corresponding to handler index "0" of the handler definition table, and 
executes this. 

The first line of this script is an "if* statement. If the condition stated 
after the "if ' statement is fulfilled, the script after "then" is executed; if it is 
not fulfilled, the script after "then" (up to "endif *) is ignored. In this case, the 
condition is that mode=reproduction i.e. whether the system is in 
reproduction mode or not. The CPU 58 stores in memory 60 the current 
operating mode, which is changed over in response to control input from 
control input unit 54. CPU 58 therefore evaluates the condition in 
accordance with this. 

Since the system is currently in reception mode, the "if condition of the 
first line is not fulfilled, so processing shifts to execution of the next "if 
statement. The condition here is whether the system is in reception mode or 
not. Since the system is currently in reception mode, the script after the 
"then" is executed. That is, send_string(index 1, index 2) is executed. A 
telephone call is thereby made to the Osaka center, and an order for product 
"B-133" is made. 

(2) Recording mode 

Figure 49 shows in the form of a flow chart the recording mode program 
which is recorded in memory 60. The basic processing is the same as in the 
case of Figure 40. At step S 232, CPU 58 sets the packet ID (given in the 
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NIT) of the control data TDT (time and date table) that indicates the current 
time and date in the register of TS decoder 50 used for control data 
separation. The content of the TDT is thereby stored in memory 60, TDTs 
are sent frequently, and CPU holds only newest TDT in the memory 60. 

Next, CPU 58, when the SIT is generated, includes the content of the 
TDT i.e. the current time and date in the description of the SIT (for example, 
the descriptor region) (step S 25). Consequently, the recording time and date 
are included as the recording environment in the converted stream that is 
recorded on magnetic tape 44. 

It should be noted that the recording time could also be extracted and 
recorded by a calendar device or clock device incorporated in the device. 

(3) Reproduction mode 

The processing in reproduction mode is the same as in Figure 44. 
However, the content of the navigation data that is interpreted and executed 
in step S 345 is different. It will now be assumed that the tele-shopping 
service described above is recorded on magnetic tape 44. 

Just as in the case of the description of the reception mode, let us 
assume that selection button 84 of remote controller 78 is pressed when the 
condition shown in Figure 32 is being reproduced. The condition of Figure 32 
is a condition in which buttons are displayed in accordance with the 
navigation data NVT 2 and button BIO is selected. CPU 58 therefore 
acquires handler index "0", which is given in the handler column of the index 
M 0" of the object table of navigation data NVT 2 of Figure 47. Next, it gets and 
executes the script corresponding to handler index "0" of the handler 
definition table. 

The system is currently in reproduction mode, so the "if condition of 
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the first line is satisfied, and the script after the "then" of the second line is 
executed. First of all, CPU 58 executes "get_record_time Tr". This is an 
instruction to acquire the recording time recorded on magnetic tape 44 and 
to insert this in variable Tr. CPU 58 acquires the SIT by setting the packet 
ID of the SIT in the register of TS decoder 50 used for control data separation. 
Furthermore, it extracts the recording time information which is included as 
the content of this SIT, and stores this in memory 60 as variable Tr. 

Next, it executes "get_current_time Tc". This is an instruction to get the 
current time and to insert it in variable Tc. CPU 58 acquires the current time 
and date from a calendar device and clock device (not shown) which are 
incorporated, and stores these in memory 60 as variable Tc. 

Further, in the "if' statement of the next line, a decision is made as to 
whether or not, at the current date and time Tc, 10800 minutes or more have 
elapsed after the recording time and date Tr. If no more than 10800 minutes 
have elapsed, "send_string(index0, index2)" is executed, the Osaka center is 
telephoned, and a product order is placed. If more than 10800 minutes have 
elapsed, "send_string(index0, index2)" is not executed. 

As described above, with this embodiment, it can be arranged that even 
if a product purchasing order operation such as tele-shopping was performed 
during reproduction, if the order period (10800 minutes in the case described 
above) has expired, the product order is not made. 

It is possible to arrange that if an order was not executed even though 
the operation for making a product order was performed, a message to that 
effect is displayed on the screen of TV set 46. This may also be specified by a 
script of the navigation data. 

By using a script as shown in Figure 50, it is possible to specify that if 
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the relationship between the recording time and date and reproduction time 
and date satisfies condition A linkage is effected to content index "0" but, if 
this is not satisfied, linkage is effected to content index "1". That is, even 
though the same operation is performed (for example actuation of the 
5 handler), it is possible to arrange for linkage to be effected to different 
content, in accordance with the difference of recording time and date and 
reproduction time and date. In this way, on reproduction, suitable content 
can be output corresponding to the discrepancy with respect to the recording 
date and time. 

10 

Although in the above embodiment the condition for performing 
execution or not was stated in the script as an "if statement, it would be 
possible to provide an execution condition table as in the sixth embodiment, 
illustrated below. 

15 

6.2.3 Recording environment and reproduction environment 

In the embodiment described above, the date and time were employed 
as the recording and reproduction environment. However, it would be 
possible to employ just the recording date or time. It would also be possible to 
20 employ the day of the week or whether or not the day is a holiday. 

In the above embodiment, the recording date and time and 
reproduction date and time were used as the recording environment and 
reproduction environment. However, the device used for recording and the 

25 device used for reproduction could be used as the recording environment and 
reproduction environment. For example, the type of device could be recorded 
as the recording environment and compared with the type of recording device 
and type of reproduction device in the navigation data and a statement 
provided whereby reproduction is effected with the recording data format etc. 

30 converted in accordance with the difference thereof. Also, the place of 
recording or place of reproduction could be used as recording environment or 
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reproduction environment. 

Also, although, in the above embodiment, the recording environment 
was given in the SIT, it could be given in the converted PAT or converted 
5 PMT etc. 

6.3. Other embodiments 

In the above embodiment, it was arranged for data indicating the 
degree of discrepancy between the recording environment and the 

10 reproduction environment and the processing content to deal with this to be 
transmitted included in the transport stream from the transmission device, 
and for the reception/recording/reproduction device at the receiving end to 
alter its processing content in accordance with this data in accordance with 
the discrepancy of the recording environment and reproduction environment. 

15 It is therefore possible to flexibly determine, from the transmission end, the 
degree of discrepancy of the recording environment and reproduction 
environment and the processing content to deal with this. However, as in the 
case of the second embodiment of Figure 16, it is possible to prepare at the 
reception/recording/reproduction device information regarding the degree of 

20 discrepancy of the recording environment and reproduction environment and 
the processing content to deal with this. 

In the above embodiment, a single set of navigation data is repeatedly 
transmitted (repeatedly sequentially recorded). Furthermore, in this 

25 navigation data, there are described images for control purposes to make it 
possible to distinguish which condition is selected, as well as links or display 
data of video/audio corresponding to the selected condition. Thus, an 
example of a service having interactive capability has been described. 
However, the method of implementing interactive capability is not restricted 

30 to the above and can be applied to any service having interactive capability 
wherein the processing content can be changed by recording the environment 
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on a recording medium during recording and comparing this with the 
environment on reproduction. 

7. Sixth embodiment 

7. 1, Transmission device 

The basic construction of a transmission device in this embodiment is 
as shown in Figure 2. However, the navigation data generated by control 
data generating unit 6 is different from that of the fifth embodiment. In this 
embodiment, the navigation data contains a statement to alter the 
processing content in accordance with the reproduction environment on 
reproduction. 

Taking the example of the tele-shopping described in the previous 
embodiments, in this embodiment, navigation data NVT 1 and NVT 2 for 
example as shown in Figure 51 and Figure 52 are transmitted from the 
transmission device. In each of the navigation data NVT 1, NVT 2, a 
condition column is provided in the handler definition table, and a condition 
execution table corresponding to this is newly added. The details of these 
execution conditions are described in the processing of the reception device. 

7.2. Reception/recording/reproduction device 

7.2.1 Overall construction of the reception/recording/reproduction device 

Figure 53 shows the overall construction of a 
reception/recording/reproduction device according to this embodiment. In 
this embodiment, there is provided a reproduction environment acquisition 
means 74 that acquires the environment on reproduction. In reproduction 
mode, restoration means 40 outputs appropriate reproduction content 
depending on the environment in question, by taking into account the 
reproduction environment obtained from the reproduction environment 
acquisition means 74. 
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Consequently, suitable reproduction can be achieved, in accordance 
with the reproduction environment. 

7.2.2 Specific constructional examp le and operation of 

reception/recording/reproduction device ^ 

The block diagram of the case where the 
reception/recording/reproduction device 32 shown in Figure 53 is 
implemented using a CPU is identical with Figure 34. 

This device has three modes: reception mode, recording mode and 
] reproduction mode. Hereinbelow, the operation of reception mode, recording 
mode, and reproduction mode will be described. 

(1) Reception mode 

Processing in reception mode is the same as in Figure 36. However, the 
content of the navigation data that are interpreted and executed in step S 
195 is different. 

This will be described taking as an example the tele-shopping described 
in the preceding embodiments. Let us assume that navigation data NVT 1 
and NVT 20 as shown in Figure 51 and Figure 52 are being transmitted from 
the transmission device. 

With the screen in the condition shown in Figure 32, let us assume that 
the selection button 84 of remote controller 78 is pressed. In the condition of 
Figure 32, buttons are displayed in accordance with the navigation data 
NVT 2, and button BIO is in selected condition. Consequently, CPU 58 
acquires the handler index "0" given in the handler column of index "0" of the 
object table of navigation data NVT 2 of Figure 52. Next, it gets the script 
and conditions corresponding to handler index "0" of the handler definition 
table. 
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Since "0" is given in the condition column, a condition is acquired 
corresponding to execution condition index "3" of the execution condition 
table. That is, the time limit "23:59 on 31st August, 1998" is obtained. CPU 
5 58 acquires the current date and time from the TDT in the transport string 
or the incorporated calendar device/clock device etc. (reception time 
acquisition means) and determines whether or not the current time has 
passed the aforementioned execution time limit. 

10 If the execution time limit has not passed, the script corresponding to 

handler index "0" of the handler definition table is executed. A telephone call 
is therefore made to the Osaka center, and an order for a product is made. 

If the execution time has passed, the above script is not executed and no 
15 order is made. 

( 2) R ec ordin g m ode 

The processing for recording mode is the same as in Figure 40. 

20 (3) Reproduction mode 

The processing in reproduction mode is the same as in the case of 
Figure 44. However, the content of the navigation table that is interpreted 
and executed in step S 345 is different. The following description assumes 
that the tele-shopping service described above is recorded on magnetic tape 

25 44. 

As in the case of the description of the reception mode, let us assume 
that that the selection button 84 of remote controller 78 is pressed when the 
condition shown in Figure 32 is being reproduced. In the condition of Figure 
30 32, buttons are displayed in accordance with the navigation data NVT 2 and 
button B10 is selected. CPU 58 therefore acquires the handler index "0" that 
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is given in the handler column of index "0" of the object table of navigation 
data NVT 2 of Figure 47. 

Next, it gets the script and conditions corresponding to handler index 
"0" of the handler definition table. Since "0" is given in the condition column, 
the condition corresponding to execution condition index "3" of the execution 
condition table is acquired. That is, the fact that the execution time-limit is 
"23:59 on 31st August, 1998" is obtained. CPU 58 acquires the current date 
and time from the TDT in the transport stream or an incorporated calendar 
device or clock device etc. (reception time acquisition means), and determines 
whether the current date and time has passed the aforementioned execution 
time limit. 

If the execution time limit has not been passed, the script 
corresponding to handler index "0" of the handler definition table is executed. 
A telephone call is therefore made to the Osaka center, and an order for a 
product is made. 

If the execution time limit has passed, the above script is not executed, 
and no order is made. 

As described above, with this embodiment, even though the operation 
for making a product purchase order such as tele-shopping is performed 
during reproduction, if the time limit for making an order (23:59 on 31st 
August, 1998 in the above case) has passed, it can be arranged that no 
product order is made. 

It should be noted that if, notwithstanding that the operation for 
making a product order has been performed, no product order has been made, 
a message to that effect may be arranged to be displayed on the screen of TV 
set 46. This also may be stated in the script of the navigation data. 
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Although, in the above embodiment, the condition for whether 
execution is performed was stated in the execution condition table, it would 
be possible for this to be given in the script as an "if statement, as in the 
case of the fifth embodiment. 

7.2.3 Reproduction environment 

In the above embodiment, the date and time were employed as the 
recording and reproduction environment. However, it would be possible to 
employ only the date of recording or only the time. It would also be possible 
to employ the day of the week or whether or not the day is a holiday. 

In the above embodiment, the reproduction date and time was taken as 
the reproduction environment, and the execution content was determined by 
making a judgment about this reproduction date and time in accordance 
with the navigation data. However, it would be possible to determine the 
execution content by taking the device used for reproduction as the 
reproduction environment and using the navigation data to make a decision 
about this reproduction device. Also, the place of reproduction could be taken 
as the reproduction environment. 

For example, in the above embodiment, which button was selected and 
displayed in the initial condition was fixed. However, it could be arranged for 
the navigation data to prescribe which button is selected and displayed in 
the initial condition, in accordance with the reproduction environment (for 
example, the place of installation of the reproduction device). If this is done, 
the initial screen obtained if reproduction is performed with a device 
situated in Osaka is the display of Figure 29, while the initial screen 
obtained if reproduction is performed with a device situated in Tokyo is the 
display of Figure 30. 



80 




Also, in the same way, it is possible to select the initial audio of a 
bilingual broadcast in accordance with the reproduction condition (for 
example, the location in which the reproduction device is situated). 

5 It should be noted that an optimal initial screen in accordance with the 

reception environment can be obtained by performing a similar process in 
accordance with the reception environment (for example the location of 
installation of the reception device). 

10 8. Seventh embodiment 

In the above embodiments, navigation data shown in the figures 46 and 
47 are used. Navigation data may be described by HTML(Hyper Text 
Markup Language) as shown in figures 54 and 55. Because HTML is widely 
used in the Internet, Navigation data described by HTML achieves 

15 compatibility with computer. 

In figure 54, the display position of button BO is instructed by "left:500; 
top:200" of part 200. "normal_bitmap_file:bitmapO" instructs to use the 
data "bitmapO" as non-selected status, and "focused_bitmap_file:bitmapl" 
20 instructs to use the data "bitmap 1" as selected status. "left:500; top:200" 
instructs the display position of the button. "onclick— , shopping_osakaO"" 
instructs a script that should be executed when a selected button is selected 
and decided. Concerning other buttons Bl and B2, similar instructions are 
made. 

25 

The part 210 describes a script "shopping_osakaO" that is executed 
when the button of ordering from osaka is selected and decided. The part 
220 describes a script "shopping_tokyoO" that is executed when the button of 
ordering from tokyo is selected and decided. Contents of script is same as 
30 figure 46. 
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The part 230 describes a script "goto__clothing_storeO" that is executed 
when the button of moving to clothing store is selected and decided. 

HTML scripts shown in figures 54 and 55 are corresponding to the 
5 scripts shown in figures 46 and 47 and are same results as the scripts shown 
in figures 46 and 47. Other self-description language such as 
XML(eXtensible Markup Language) or BML(Broadcast Markup Language) 
may be used instead of HTML. 

10 9. Eighth embodiment 

In above embodiments, SIT that includes the time and date described in 
received newest TDT is recorded in the recording medium, and the recording 
time and date are obtained by reading the time and date of SIT form the 
recording medium. While process of this method is simple, the recorded 

15 time is not accurate. As shown in figure 57, time tl is recorded between 
time duration 301, and time t2 is recorded between time duration 302. 

When accurate time is necessary, following method mat be used. 
Referring to figure 56, CPU 58 adjusts the clock 61 with calendar by using 
20 the received TDT. CPU 58 obtains the current time and date from the clock 
61 and recording the same as a part of SIT, when generating the SIT. This 
achieves to record an accurate recording time into the recording medium. 

When reproduction mode, the recording time is obtained by the time 
25 and date reproduced form the recording medium as a part of SIT. CPU 58 
obtains the recording time from SIT and holds newest recording time in the 
memory 60. 

In obtaining the recording time, the obtained recording time is not 
30 accurate. Timer 63 (within CPU 58) may be used for obtaining accurate 
recording time. Referring to figure 58, the timer 63 is reset and restarted 
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when recording time in SIT is obtained. When obtaining the recording time, 
accurate recording time that is calculated by adding the timer count time A t 
to the time tl shown by newest SIT is obtained as tl + At. Another clock 
with calendar that is adjusted by SIT may be provided instead of the timer 
63. 

In the above mentioned embodiment, the clock 61 showing current time 
is adjusted by TDT in the reception and recording modes, but is not adjusted 
by TDT in the reproducing mode. This is because TS decoder 50 reads and 
process the converted stream form the recording medium, and dose not 
obtain TDT form the broadcasted transport stream. Therefore, there may 
be an error in the current time obtained from the clock 61. 

For preventing the problem, another TS decoder 150 is provided other 
than TS decoder 50 as shown in figure 59. In reproduction mode, CPU 58 
obtains the recording time and date form SIT using the TS decoder 150 and 
stores the recording time and date into the memory 60 and controls the timer 
63. On the other hand, CPU 58 obtains TDT form the transport stream by 
TS decoder 50 and adjusts the clock 61 using the TDT. By using this 
method, both the accurate recording time and the accurate current time are 
obtained. 

Further, in the embodiment of figure 59, a service is recording 
simultaneously with other service is receiving and outputting TV set 46, 
because other tuner 134 and descrambler 148 are also provided. 

In other embodiments, TOT(Time Offset Table) may be used instead of 

TDT. 

10. Others 

In all of the above embodiments, some or all of the functions 
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implemented using the CPU could be implemented by means of hardware. 
Also, in all of the above embodiments, some or all of the functions 
implemented using hardware could be implemented using the CPU. 

Also, while, in the above embodiments, an example was described in 
which magnetic tape capable of being recorded to sequentially was employed 
as the recording medium for recording the converted stream, it would be 
possible to employ recording media such as a magnetic disc, magneto optic 
disc, hard disc, flexible disc, DVD, or CD-R. 

While the embodiments of the present invention, as disclosed herein, 
constitute preferred forms, it is to be understood that each term was used as 
illustrative and not restrictive, and can be changed within the scope of the 
claims without departing from the scope and spirit of the invention. 
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